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A battery of 16 (12 shown) Pit-Type Furnaces 
used for carburizing roller bearing parts. 


7 


Furnaces are adaptable 
to special runs of a diversity of materials 
and heat treatments. Especially fitted to 
areas where floor space is limited and 
size and shape of parts are unusual. 


a 
A battery of 8 Pit-Type Furnaces used for : 
carburizing cam shafts in an automotive plant. The outstanding performance of the 
> 5 & More complete details are given many Surface Pit-Type Controlled- 
= in this new Bulletin SC-149. Atmosphere Furnace installations is 
Write for your copy today! your assurance of consistent 
satisfaction. 


SURFACE COMBUSTION CORPORATION ® TOLEDO 1, OHIO 


Stein & Roubaix, Poris FOREIGN AFFILIATES: British Furnaces, Ltd, Chesterfield ~~ 


FOR: Gos Carburizing and Carbon Restoration (Skin Recovery), Homogeneous Corburi- 

zation, Clean and Bright Atmosphere Hardening, Bright Gas-Normalizing and Anneal- 

ing, Dry (Gas) Cyaniding, Bright Super-Fast Gas Quenching, Atmosphere Malleableizing 
and Atmosphere Forging. Gas Atmosphere Generators. 


PIT-TYPE 
Generator may be built integral] With the 
furnace, Or one or more furnaces may be 
Manifolded to a ‘Surface’ Rx, DX, or 
NX Atmosphere Generator. 
W asker OR Fixture LOADING Parts 
2 can be .MAss-loaded in a basket and 
lowered Into POSition jn the Pit-type fur- 
nace. Long, irregular Parts may be Sus- 
} Pended from 4 fixture for Minimum 
: is required there’s no contamination of 
- the furnace atmosphere With Products of 
. 4 d Furnaces are built in effective Pit sizes up 
to 4 ft. Wide by 8 ft. deep, and larger, 
SURFACE Comaustign RPORATi On 
ra, 
NDUS’' 
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Thermalloy 


HEAT TREAT POTS 


COMPANY 


Hows in ordering 


HEAT TREAT POTS! 


You can save time and pattern costs by ordering Thermalloy Heat Treat Pots 
in shapes and sizes available for production. This new bulletin lists 118 
pattern numbers available—including both round and rectangular pots. 
All Electro-Alloys heat treat pots are x-rayed and pressure tested, to insure 
the soundness necessary for low cost service. Analyses available for 
cyanide salt and lead service—and for neutral salt service. 


Write for Bulletin T-205. Electro-Alloys Division, Dept. 2091, Elyria, Ohio. 


*Reg. U. S. Trade Mark 
AMERICA 


BrakeShoe —ELECTRO-ALLOYS DIVISION 


OMPANY | ELYRIA, OHIO 
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mUDERBIZE .... 


your Spectrographic Laboratory 
with an 


& 


Facilities have been enlarged at the National Spectrographic VISIT US AT 
Laboratories in preparation for defense work. Complete BOOTH NO. 534 
analytical service (both control and research) is offered with WESTERN 
equipment and personnel available to analyze any type METAL 
material or any size job. Get your production line into SHOW 
operation fast by using this low-cost service. Perhaps our 
consultants can be of assistance in solving a laboratory prob- 


lem for you—we would welcome your inquiries. 


New methods and new applications, most 
vital to the needs of our country, require 
the latest in excitation units for your 
Spectrographic Laboratory. This NSL Spec- 
Power features: Newly designed air inter- 
rupter which allows operator to adjust 
characteristics of discharge with extreme 
precision during operation: 30 ampere DC 
arc and spark ignited AC arc: 5 KVA AC 
spark providing increased stability and 
precision; redesigned cabinet for compact- 
ness in work area. NSL are suppliers of 
spectrographic equipment and accessories 
of all types, including custom-built units 
designed for your specific work. 


OAKLAND, CALIF. 
Mar. 19-23, 1951 


NATIONAL SPECTROGRAPHIC LABORATORIES, INC. 


6300 EUCLID AVENUE Phone: UTah 1-4664 
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Silversmith’s Way of Improving Tools 


Gives More Production Per Tool Dollar 


Photos courtesy Towle Manufacturing Co., makers of sterling silver knives, forks, 
spoons and other tableware. Fork die shown is the King Richard Pattern. 


Read About 
COST-CUTTING 
PROCESSES 
In These Catalogs 


We supply complete Furnace Proe- 
esses to regulate all action inside the 
heat-treating furnace, for hardening, 
tempering, normalizing, carburizing. 
nitriding, steam-treatment, dry ecya- 
niding. See us if you want heavy 
production at low cost! 

Address nearest office, or 4927 Sten- 
ton Ave.. Phila. 44, Pa. 

Jrl. Ad T-620¢32) 


Metal Progress is published and copyrighted, 
for Metals, 7301 Euclid Avenue, Cleveland, 


VAPOCARB GAS 
GENERATOR 


OWLE Manufacturing Company is one of 
the firms which successfully lengthens the 
life of forging And 
Towle’s method is basically “right” for other 


production its dies. 
metal-working firms, whether they use expen- 
sive tools or simple ones, because Towle is 
interested in heavy production . . . the last 


possible piece from every die. 


Towle’s plan starts with the usual printed 
form for each die, on which are entered the 
heat-treating temperature, time, quench, hard- 
ness, etc., and the production from the tool, 
~«» that when it is retired the company can tell 
whether or not it produced well. 


So far, of course, many plants use this rou- 
tine: but Towle adds a “pay-off” they 
never throw a sheet away, regardless of the 
vield from its die. The sheet becomes a guide 
as to whether succeeding tools should be used 


LEEDS 


1951, by American Society 
Ohio monthly. 


subscriptions 
at the post 


$7.50 
office 


VAPOCARB-HUMP 
HARDENING FURNACE 


differently, or made of a different steel, or 
heat-treated differently. 


As far as heat-treatment is concerned, the 
pay-off lies in Towle’s facilities for either re- 
producing or changing the treatment, as they 
wish. Their Vapocarb-Hump Hardening and 
Homo Tempering equipments do exactly as 


With them, he 


cure the desired structure, hardness and tem 


the heat-treater says. can se- 
per, just as a toolmaker can set the feed and 
speed of a filing machine. Guesswork is ended; 
the heat-treat becomes a place where specifica- 
tions are followed to the letter. 


Reasons for the dependability of these L&N 
Methods are given in the Catalogs at left; they 
explain why more and more plants are finding 
that it pays to Vapocarb-Hump Harden and 
Homo Temper all tools. 


NORTHRUP 
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a year. Entered as second-class matter Feb. 7, 1921, 
at Cleveland, Ohio, under the act of March 3, 1879. 


‘ 
: 
‘ VAPOCARB-HUMP CONTROL PANEL 
4 
METHOD 


B&G Series “SC” Self 
Contained Oil Cooler. 


Correct oil quenching of heat-treated metals is a fine 
art which pays dividends in the uniform quality of the 
finished product. Quenching in an oil bath controlled 
by a B & G Hydro-Flo Oil Cooling System eliminates 
human error .. . reduces the process to a purely 
automatic operation, in which the final result can be 
calculated with mathematical certainty. 


The B & G Hydro-Flo Oil Cooler circulates oil at high 
velocity and with strong agitation through the quench 


B & G Quench Tanks 
Properly designed to in- 
duce maximum turbulence 
in the quench oil. B & G 
quench tanks are available 
in standard models or can 
be built to meet any spe- 
cific quenching require. 
ments. 


tank. It pumps heated oil from the tank, cools it and 
pumps it back again, so that oil temperature is held at 
the desired degree all through the quench period. Thus 
every batch of metal is quenched under identical con- 
ditions and every batch emerges from the quench 
identical in quality. 


The B & G Engineering Department is always ready to 
help with your own quenching problems. Write today. 


Send for catalogs on complete line of B & G Centrifugal Pumps. 


Hydro-Fie OIL QUENCHING SYSTEMS 


BELL & GOSSETT COMPANY Heet 


DEPT. BY16, MORTON GROVE, ILLINOIS 


since 1916 


UNIFORM IN QUALITY 
@ 
Yay 
| 
| | | 

? 
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Pittsburgh Steel 


announces new facilities for 


Y/ 
to better serve its customers 


Now, Oil Tempered Wire has been added to the 
extensive line of manufacturers wire which Pittsburgh Steel 
Company has been serving to industry for nearly half a 
century. The same high Pittsburgh quality that stems from 
rigid control of its own raw material and long experience 


in steel production prevails in this new Oil Tempered 


Spring Wire. 
Pittsburgh Oil Tempered Wire is available in a 
complete size range, either flat or round, in coils or straight- 
ened and cut lengths. Also, Pittsburgh hard drawn MB 
spring wire will be available in a complete range of sizes. 
For Oil Tempered Wire and Hard Drawn MB 


Spring Wire that is uniform in size, finish, mechan- 
ical and metallurgical properties, specify Pittsburgh. 
Write now for information to Department IA, Pittsburgh 


Steel Company, Pittsburgh 30, Pa. 


Pittsburgh Wire 


‘S 
| 
A product of Pittsburgh Steel Company 
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ZIRCONIU 
METAL 


in the form of 


Sponge and Briquettes 


with the following analysis 


Zirconium 98.8 t099.6% 


Chromium . 
Nickel ... 


Silicon ... 


Write our New York Office for detailed information: 3%" diameter 
briquettes are furnished from %” to 3” in height with bulk density of 160 to 190 Ibs. per 
cu. ft. The sponge will be %” and down with o moximum of 15% through a 10 mesh screen. 


U.S. Pat. Of 


TITANIUM ALLOY MFG. DIVISION 


NATIONAL LEAD COMPANY 
iecutive ond Sales Office: 111 BROADWAY, NEW YORK CITY - General Offices, Works, and Research Laboratories: NIAGARA FALLS, N. 7; 


7 
(by difference ) 
5 Oxygen .... 0.1 to 0.2% 
Nitrogen .... .02to .10% 
‘ 
poe 
 Olto 
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ARTICULATED TRAYS for highest resistance 
fo WARPING...UNDER EXTREME TEMPERATURES 


The photograph above shows an installation of furnace 
trays built by Rolock for National Stamping Company, 
Detroit, Michigan. They are used in a General Electric 
roller hearth furnace operating at 2050 degrees on 
copper brazing and at 1600 to 1800 degrees on bright 
annealing. 


Flat bar construction of the 60 Ib. tray with bent outer 
bars, to avoid catching on roll guides, gives optimum 
performance with loads 100 Ibs. and over. Hot rolled 


bars prevent scoring of furnace rolls... flexible con- 
struction eliminates warping and cracking. Handles at 


ends also serve to index cover screen for small parts 
The carefully checked performance proves the impor- 


tance of job-engineered design for a specific condition. 


If you are experiencing tray troubles... short service 
life, cracking, warping... ask Rolock engineers for rec- 
ommendations. We can cut your heat-hour costs and 
improve processing. Catalog and Bulletin on request. 


Offices im: PHILADELPHIA *© CLEVELAND © DETROIT © HOUSTON © INDIANAPOLIS © CHICAGO © ST. LOUIS © LOS ANGELES © MINNEAPOLIS 


ROLOCK INC. 


1222 KINGS HIGHWAY, FAIRFIELD, CONN. 
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Easier Operation, Lower Cost 
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Now made 


These cutter blades are tougher, 


W. H. Preston, President of Papec Machine Company, ex- 
amines the sharp edge on one of the six bledes mounted on 
the cutting wheel of a Papec machine. 


Because of the uniformity of CARILLOY 4150 blades, 
grinding of the beveled edges can be done with a multiple 
set-up on this Hancheft grinder. 


Stones, wood, roots and even bits of metal pass through 
the spinning blades of Papec forage harvesters. Now 
made from heat-treated CARILLOY 4150, these blades are 
tougher than ever — and easier and cheaper to fabricate. 


* ‘ 

4 

f 
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Steel... 


_ harder—yet easier to fabricate 


cost 25% less! 


OMETIMES it costs less to use steel that 

costs more. Here’s a case history to prove it. 

Ensilage cutters and forage harvesters made 
by Papec Machine Company have long been 
regarded as tops in agricultural circles. The 
working heart of these machines are the cutter 
blades—and they really take a beating. When 
handling crops from stony fields, appalling 
amounts of stone along with wood, roots and 
bits of metal pass through the blades. To with- 
stand abuse like this the blades have to be very 
tough indeed. 

Papec formerly used a “‘laid-on’’blade—a low 
carbon steel body with a high carbon cutting 
edge rolled on under high pressure and heat. 
These blades were good—but Papec wanted to 
make them better. So they called in our service 
metallurgist. Working closely with their engi- 
neers he finally found a way to greatly increase 
cutter blade durability. Now these vital parts 
are made of extra-tough, extra-hard alloy steel 
—heat-treated U-S’S CarILioy 4150. 


Simplified fabrication with 
U-S-S Carilloy 4150 cuts cost 25% 


CarILLoy 4150 is plenty tough inside. There- 
fore it can safely take shocks that would ruin a 
more brittle blade. But it’s also extremely hard 
on the surface—to furnish a sharp cutting edge 
that stays sharp. In other words, U-S‘S CaRILLoy 
4150 provides the ideal combination of tough- 
ness and hardness that prevents damaged blades 
and time-wasting shutdowns. 

In this application, CARTLLoY 4150 does more 
than make a better blade—it speeds up fabrica- 


tion, too. Testing it against air-hardening tool 
steel, Papec engineers found that, after heat- 
treating, CARILLOY 4150 showed all-round better 
characteristics and held a keen edge longer. The 
steel was also much more uniform. This uni- 
formity paid off in two ways: First, the heat- 
treated CARILLOY blades were easier to machine. 
Second, the blades were less distorted after heat 
treatment, so less machining was required. As a 
result, the CARILLOoyY blades not only were much 
cheaper than air-hardened tool steel, but actu- 
ally cost 25°; less than the old “‘laid-on”’ blades. 


Whatever properties your product needs— 
strength, toughness, light-weight, or superior 
durability under trying conditions — service- 
vested U-S’S Car Steels can provide them. 
And quite often at lower cost. 


United States Steel Company 

Room 4232, Carnegie Building 

Pittsburgh Pa 

") Please send me your book on U-S-S Carilloy Steels. 
Neme....... 

Company 


Address 


City and State 


UNITED STATES STEEL COMPANY, PITTSBURGH * COLUMBIA STEEL COMPANY, SAN FRANCISCO 


WATIONAL TUBE COMPANY, PITTSBURGH 


UNITED STATES STEEL SUPPLY COMPANY, WAREHOUSE DISTRIBUTORS, COAST-TO-COAST 


ELECTRIC FURNACE OR OPEN HEARTH © 


TENNESSEE COAL, IRON & RAILROAD COMPANY, BIRMINGHAM 
+ UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


Steels 


r 
| 
| 
| 
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March, 1951; Page 305 
y 


Ajax Solid Frame Forging Presses are engineered and 


built to produce impression die forgings of highest qual- 
ity at new high rates of production and at a minimum 
cost. The great rigidity of the solid steel frame, the 
instantaneous response to the treadle achieved by the 


patented air clutch, the accuracy of slide alignment and 


TRIMMED 
FINISHED 


Dies and Forging operations for forg- 


ing tractor steering knuckles in pairs. 

AJAX HIGH SPEED PRESS forging 

tractor gear blank at International 


Harvester Company, Louisville, 


Kentucky, Works 


WRITE FOR BULLETIN 75-8 


the minimized period of contact of the hot metal with 
the dies all contribute to making impression die forging 
easier and less costly than on slower, less rigid and less 
accurate presses... for impression die forging use an 


AJAX Forging Press. 


if + . 
THE MANUFACTURING COMPANY 
EUCLID BRANCH P.O. CLEVELAND 17, OHIO 
1105S. DEARBORNST. =  DEWART BUILDING 
CHICAGO 3, ILLINOIS NEW LONDON, CONN. 
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accuracy and speed in hardness testing 


Totally enclosed, dirt and 
dust-proof “‘Zerominder”’ 
dial gauge 


Gripsel clamp screw for 
quick change and proper 
seating of penetrator 


All controls grouped con- 
veniently under capstan 
handwheel 


Enclosed, easy-to-reach 
variable speed dash pot 


QD Standardized weights 


The J-Model improved “ROCKWELL” Hardness Testers have 
higher sensitivity, increased speed, are simpler to operate. 

Most specifications today call for parts with certain hard- 
ness limits. If you test incoming materials, you know if they 
meet your production requirements. You know there will be 
fewer rejects. Then when you ship, you'll know that your cus- 
tomers will be satisfied. 

“ROCKWELL” Hardness Testers are made in two types 
(Regular and Superficial ) and many styles with accessories so 
they can be adapted to testing flats, rods, rounds, and odd 
shapes. There is also the TUKON for micro-indentation hard- 
ness testing. Tell us the nature of the test you contemplate, 
and we will recommend the machine best suited to the work. 


> *Trade Mark Registered 


Acco 


MECHANICAL 


INSTRUMENT DIVISION 


AMERICAN CHAIN & CABLE _ 


230-F Park Avenue, New York 17, N. Y. 


is 
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| You NEED these features to assure i 
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will give more more years of 
service even under 


2 
we 
ALLOY ENG/NEER/ING & CASTING COMPANY: | | 
: ENGINEERS AND PRODUCERS OF HEAT AND CORROSION RESISTANT CASTINGS 5 
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A PARTNERSHIP 
165 WEST WACKER DRIVE CHICAGO 1, ILLINOIS 


METALLURGICAL APPARATUS 


equipment for speed, convenience, — 
complete for 1” mountings $420.00 mow op press ie the 
No. 1330-2 AB Speed Press, complete long exacting experiment, with 
1%" mountings $440.00 every deveted te designing 
1330-3 AB Speed Press, complete for 112" the finest modern specimen press 
|THE BUEHLER LINE OF SPECIMEN PREPARATION EQUIPMENT INCLUDES . . . CUT-OFF MACHINES 
PRESSES POWER GRINDERS DISC GRINDERS MAND GRINDERS BELT SURFACERS 
AND ELECTRO POLISHERS POLISHING CLOTHS POLISHING ABRASIVES. 
AAT 
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In the arrow inset above, you see a 
piece of 1'%” Yoloy Continuous Weld 
Pipe. Subject to continual corrosion, 
it is still in use after nearly 4 years. 
Regular pipe used here previously 
had failed and been replaced at least 
once a year. 

This Yoloy pipe is in a booster pres- 
sure line carrying 500 P.S.I. raw cold 
water in an Akron rubber plant. It is 
in a humid basement, directly under 
the vulcanizers and subject to constant 
steam leakage and dripping, as is evi- 
dent in the photograph. That Yoloy is 
outlasting regular pipe in this severe 
service is due to its unique nickel-cop- 


Pipe 


can tak 


per content or low-alloy composition. 

In this installation Yoloy pipe has 
saved the manufacturer 50% of his 
pipe cost, 75% of his installation labor 
cost and has avoided three costly 
shutdowns for pipe repairs. 

Yoloy standard weight black pipe is 
carried in stock for prompt delivery in 
sizes from *4” to 3”, inclusive. If you, 
too, want to save on your pipe costs, 
consider Yoloy. Get in touch 
with the nearest Youngstown 
District Office for 
complete 
informa- 
tion 


it 


THE YOUNGSTOWN SHEET AND TUBE COMPANY 2: 


= os Manufacturers of Carbon, Alloy and Yoloy Steel 
PIPE AND TUBULAR PRODUCTS - CONDUIT - BARS - 


RODS. - COLD FINISHED CARBON AND ALLOY BARS - 


SHEETS - PLATES - WIRE - ELECTROLYTIC TIN PLATE - COKE TIN PLATE - RAILROAD TRACK SPIKES. 


Metal Progress: Page 310 


~ 
£ w 
YOUNGSTOWN 
Ni 
¢ 


Get Closer Control with this FASTER 


Ajax-Northrup 20-KW. Furnace 


If your melting calls for a hard-boiled combination of melting speed, 
superfine control, and overall economy, this Ajax-Northrup 20 kw. 
converter-operated induction furnace can do the job. Melts 30 Ibs. of 
brass in 20 minutes, 17 lbs. of steel in 35 minutes. No carbon contamina- 
tion—no oxidation. Precise control of composition and temperatures . . . 
even with alloys that are “impossible” to handle in other furnaces. 

Self-tuning. No adjustments required while melting. No moving parts 
to wear out. Maintenance is limited to annual inspection of two elec- 
trodes. Flexible . . . easy, quick changeover from one alloy to another. 
Built also in 3, 6, and 40 kw. sizes. Generator operated units to 1200 kw. 


and 8 tons. Send today for free bulletins covering any melting or 
heating problem. 


AJAX ELECTROTHERMIC CORPORATION 
AJAX PARK © TRENTON 5, N. J. 


panies 


AJAX ELECTRO METALLURGICAL CORP. 
AJAX ELECTRIC FURNACE CORPORATION 
AJAX ELECTRIC COMPANY, INC. 

AJAX ENGINEERING CORPORATION 


HEATING 
& 
MELTING 
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PRECISION Automatic Specimen-Polisher 
ideally completes 3-step technique (cutting, mounting, 
polishing) by shearing, not buffing or pulling, inclu- 
sions. Faster: about 30 minutes for 12 specimens. 
Uniform: no human variation. Lower cost: less skilled 
personnel-time, no spoiled specimens. Bulletin 5-513 


in Laboratory Apparatus 


lower cost, more volume— 


PRECISION Semi-Auto. Specimen Mounter for the 
second step in our noted 3-step technique. Self- 
contained unit with air-cylinder, automatically main- 
tains pressure on specimen mount, relieves operator. 
Dual thermostatic heat control, pre-set air control, bell 
curing-timer. Saves space and trouble. Bulletin 5-713 


To make your work easier, surer, more economical, replace or 
implement your present facilities with selections from some 3,000 
Precision products. ‘‘Utility’’ items as well as highly specialized 
instruments are built beyond duty requirements. 


Onder from your Dealer NOW! 


... Or write us for details on above or 
your individual problem . . . today. 


Precision Scientific Company 


3737 W. CORTLAND STREET—CHICAGO 47 


* FINEST Research and Production Control Apparatus 
NEW YORK + PHILADELPHIA + ST. LOUIS » HOUSTON + SAN FRANCISCO 


Metal Progress; Page 312 


| 
| 
4 
: 
q 
Specify | 
P 
For N 
or New 
— 
. j | 
> . 
4 
ini 


It offers many an advantage, many a production 
short cut to designers and material specifiers . .. . 
in these pages, Alcoa presents some useful facts on it 


CONTENTS 


Aluminum Fasteners 


Aluminum Castings 


Al 
Extrusions 


Aluminum Forgings 


= 


| ALUMINUM They should be considered a must in all aluminum 


products ... . they provide corrosion resistance 


| FASTENERS with and also — 


= 


Beating corrosion before it starts is simple. Use are less visible under transparent lacquers. They 

aluminum fasteners with aluminum parts. You are the only fasteners that will take an anodized 

avoid galvanic corrosion which occurs when dis- finish to match your product. 

similar metals are used. You avoid common cor- , : 

‘ : 3 < Alcoa makes a complete line of aluminum fasten- 

rosion from moisture and industrial atmospheres. . a 
ers. Samples may be obtained by writing to Alcoa. 

Frequently, product appearance is extremely im- Alcoa makes special fasteners to your specifications 

portant. Aluminum fasteners provide the closest and offers design help on questions of alloy selec- 

color match with an aluminum assembly. They tion, driving methods and use with other materials. 


FOR FURTHER INFORMATION ON ALUMINUM PRODUCTS, TURN THE PAGE 


> 


a of eluminum lir the 
Speed 


Aluminum Castings 


Competitively priced when final assembly 
easily . . . often eliminate finishing . . . 
addition, they reduce costs of handling in 
weight contributes to the salability of the 


costs are considered . . . they machine 
provide smooth surfaces as cast .. . in 
production and shipping . . . their light 
finished product .. . 


NCE you are satisfied that a light metal 

casting best meets the requirements of your 
product, you are ready to consider a source 
of supply. 


Who has the capacity? Who can produce long 


CONSTANT CHECK ON REMELT TEMPERATURE 
is maintained by thermocouples suspended over 
the furnaces at this Alcoa foundry, one of the many 
assurances of sound, uniform castings. 


runs and tough jobs? How can you be assured 
that every advantage designed into your product 
will be delivered in the castings you buy? 


Consider these facts about Alcoa... 


Alcoa’s several foundries are production found- 
ries. The most modern equipment is available 
to turn your job out quickly . . . automatic 
molders, sand slingers, shake-out machines, 
There is ample capacity for scheduling your 
job immediately. 


Quality control is as important to Alcoa as 
automatic equipment. The quality and sound- 
ness of your castings are guarded by thermo- 
couple checks of pouring temperatures . . . com- 
petent supervision at every stage ... critical in- 


spection of sample lots by X-ray and magnaflux. 


You can be sure of getting the right alloy 
because Alcoa developed most of the casting 
alloys in use today ... 195, 212, 113, 132 and 
many others. Today's recognized light metal 
casting techniques began at Alcoa . . . fluxing 
molten metal to prevent gas absorption and to 
remove dissolved gases and entrapped dross, 
the use of rich alloys where alloying constitu- 


ents are difficult to introduce in pure form. 


Staffed by personnel who are old hands at cast- 
ing light metals, backed by 63 years of light- 


metal experience, Alcoa foundries are located 


can save time and 


from coast to coast . 


shipping costs. 


q 
| 
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BROAD 
EXPERIENCE, 
BIG FACILITIES 


needed for difficult 
castings and long runs 
are available through 
these Alcoa foundries 
located at Vernon, 
California; Detroit, 
Michigan; Cleveland, 
Ohio, and Bridgeport, 
Connecticut. 


Aluminum Extrusions 


One of the fastest and most economical methods of producing cup-shaped or 
cylindrical parts . . . complete with ribs, cavities, and integral bosses . . . thin or 
heavy walls 


Impact extrusions made by Alcoa permit design- ribs, bosses, integral flanged bottoms... or any 
ing products with fewer parts, greater strength, element not readily formed or drawn... . impact 
smoother surfaces, and lower manufacturing extrusion is often the best way to produce 


costs. Where parts include internal or external these parts, 


| 


Simple design precautions pay off 


When designing parts for impact extrusion, remember that the 
process has a few limitations which can be avoided by attention 
to details like these... 


Keep horizontal cross sections approximately symmetrical. This 
helps keep the punch centered . . . avoids variations in sidewall 
thickness. 


Maintain a length-diameter ratio not greatly exceeding 6 to 1. 
Parts as large as 5 inches in diameter and 16 inches long have 
been successfully impact extruded. A good rule is to check designs 
with Alcoa's experienced extrusion engineers before departing 
from this ratio. They may be able to suggest slight modifications 
in your design that will result in major savings for you. 


Be sure to specify the proper alloy. Alcoa specialists can help 

you. A minor compromise in physical properties, if necessary, 

STANDARD might give you superior forming characteristics that can mate- 

FLAT BOTTOM rially reduce your costs. Your local Alcoa sales office will gladly 
help you. 


READ THIS BOOK! Alcoa would like to send you a copy of 
its 44-page booklet on aluminum impact extrusions. It will be 
helpful to you in designing parts. Just ask for a copy of “Alcoa 


GOOD GOOD Aluminum Impact Extrusions”. 
DESIGN DESIGN 


Aluminum Forgings 


Strong . . . clean and smooth surfaced . . . free machining Alcoa forgings reduce weight 
and contribute substantially to compactness of design and to lower manufacturing 
costs ... it is now possible to produce larger and more complicated forgings in 
aluminum than in any other metal . . . and at lower cost today than 10 years ago 


\ 


To help you in designing for alumi- 
num forgings, Alcoa offers a new 
book covering: 

Relation of forging design to die sinking. 
Proper selection of draft angles and 
proportioning of web thickness, rib 
height, radii, etc., greatly affect the 
cost of sinking a die cavity. 


Relation of forging design to the manu- 
facturing process. A properly designed 
forging is one which meets functional 


— 
| —~ 
GOOD NOT GOOD 
: 
H 
SS 
ee GOOD NOT GOOD 
| : : j 
RSs 
+ 
M 
12 
| 
— 


DIE MOTION 
METAL 
LARGE TOP DIE SMALL FLOW 
requirements, can be made in a mini- FILLETST\ METAL 
mum number of operations at the MOOTH DOES 
P \ | SMOO NOT 
highest practical rate of production FORGING | CURVE HUG 
with minimum wear and tear on die a ll 
equipment. The text covers manufac- \ - 
turing processes in detail, giving to BOTTOM DIE 
the designer basic information which, 17 7 METAL 2 
applied to light alloy forging design, ENTIRE METAL 
will help insure continuity of produc- j WIDTH | REACHES 


tion at Minimum cost. OF CAVAY 
Flow BEFORE 

In addition, a section on metallurgy INTO DIE a 

gives all commercial alloy composi- ae 

tions, physical properties and com- —— 


mercial tolerances. A separate section 3 CORNER 4 


covers the forging of magnesium 
il SMOOTH 
alloys. FLOW THESE 


AND COLD 
SOUND JI SHUTS 
. METAL ARE 
Alcoa makes forgings — drop METAL LARGE INTHE 
FORG!I 
hammer, press and hand FLOW FILLETS ORGING 


forgings in both aluminum . 
and magnesium. Alcoa forge 5 ITSELF ‘ 
shops are located in Cleveland, siecle 


Ohio, and Vernon, California. section is shown with large fillets on the left side and small fillets 
on the right side. Progressive forging steps demonstrate how 
small fillets may cause unfilled sections, laps and cold shuts. 


Magnesium 


Weight for weight . . . about 18 times the stiffness of structural steel . . . about 2.5 times the stiffness 
of aluminum ... its low specific gravity and low modulus of elasticity suggest design innovations 


Magnesium is free machining. It can be 
machined safely at surface speeds impos- 
sible with other metals—rotary filing at 

* 8,000 rpm, sawing at 15,000 rpm, lathe 
cuts at 5,000 rpm, face milling at 9,000 
rpm, drilling at 2,000 rpm. Good house- 
keeping in the shop makes machining 
completely safe. 


Magnesium has a low modulus of elas- 
ticity—6,500,000 psi. For this reason, D> 
it has remarkable ability to resist shock 
and impact. In designs calling for great 
resiliency as well as light weight, mag- 
nesium outperforms any other metal. 
A good example is the extruded mag- 
nesium trailer flooring shown here. = y 


Magnesium has sufficiently low electrical 
conductivity, to make it an excellent . 
material for light-metal parts that are to , 
be resistance welded. Thicker sections > 
can be joined in this fashion than with 9 y 
aluminum .. . and with smaller equip- 
ment. 


ALCOA ALUMINUM PRODUCTS DESCRIBED IN THE FOREGOING PAGES ARE AVAILABLE THROUGH YOUR 
NEARBY ALCOA SALES OFFICE OR ALUMINUM COMPANY OF AMERICA, 1805B Gulf Bidg., Pittsburgh 19, Pa. 
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PSC “LIGHT-WEIGHT” MUFFLES 
CUT HEAT-HOUR COSTS 


of controlled-atmosphere annealing 


Above is a 40-foot muffle, made in two sections for ease of installation in a pusher-type 
annealing furnace of a leading brass manufacturer. 6 feet wide and 3 feet high, the 
sections were bolted together at the flanges. The unit was entirely fabricated of | 4” 
alloy to give the economies of PSC “light-weight” construction. Although a set operating 
study has not been made, our customer reports a substantial saving in fuel and heating time. 


The above muffle was fabricated of 12-14 alloy, for low-temperature gas-fired annealing 
up to 1250). PSC muffles are furnished in any desired alloy, for temperatures to 2200 ; 
in any size and for any type furnace. 


In cases of special furnaces, limited space and other situations, the design of a muffle 
becomes a prime factor in successful operation of the furnace. To assure you uniform 
controlled heating as well as strength and long life, we invite you to take advantage of our 
over 20 years experience in designing and fabricating a complete 

line of heat-treating carriers. Write as to your needs 

or for address of your nearest PSC representative. 


PRESSED STEEL COMPANY 


of WILKES-BARRE, PENNSYLVANIA 


Industrial Equipment of Heat and Corrosion Resistant WEIGHT-SAVING Sheet Alloys 
OFFICES IN PRINCIPAL CITIES 
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COLD-FORGE YOUR “GADGETS” 
ON NATIONAL PROGRESSIVE HEADERS! 


Multi-Station Machine Produces 
Close-Tolerance Parts Seven to 
Fifteen Times Faster Than 
Machining Methods... Reduces 
Material Waste Up to 50% .... 


National Progressive-Type Headers are 
considered *“*The Gadget-Makers of Cold- 
Forging” because their range includes a 
wide variety of odd-shaped metal parts. 


In the Progressive Header Method, the 


blank is cut off and progressively trans- 
ferred through two or more sets of punches 
and dies, producing work previously 
considered too complex for high-speed 


If your work involves double and triple 
extrusion—or multiple heading in two 
or more die impressions — then it is espe- 
cially suited to the National Progressive 


cold-forging. Header Method. 


THIS DOOR 1S ALWAYS OPEN 


Let us help you apply National’s experi- 
ence in hot and cold forging to your jobs. 


Send us prints or samples of your work, or 
better yet, pay us a visit. No obligation. 


MACHINERY COMPANY 


TIFFIN, OHIO. 


DESIGNERS AND BUILDERS OF MODERN FORGING MACHINES—MAXIPRESSES—COLD HEADERS—AND BOLT, NUT, RIVET, AND WIRE NAIL MACHINERY 


Hartford Detroit Chicago 
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15 LINDBERG 2-CHAMBER 
FURNACES IN ONE DIE-CASTING 
PLANT.... 


One of the nation’s newest die-casting plants 
uses 15 Lindberg Two-Chamber Furnaces in their 
die casting operations. These furnaces, operating 
on a 24 hour a day schedule have the capacity to 
melt 150,000 Ibs. of alloy per day. Each furnace 
serves a separate die casting machine to produce 
these production advantages . .. 


No melting room needed—al! metal is 
melted at the casting machine, eliminating the 
need for carrying hot metal through the plant. 


No scrap sorting—scrap metal and reject 


LINDBERG- 


castings never leave the machine, allowing the 
use of a different alloy in each machine if neces- 
sary, while completely eliminating scrap sorting, 
handling and identification problems. 


Unified production unit—each die casting 
machine becomes a unified production unit—re- 
ceiving cold alloy ingot, melting, holding, cast- 
ing, inspecting, reclaiming scrap metal and reject 
castings—delivering only the finished casting to 
the production line. Obviously the savings realized 
are spectacular. 


MELTING 


(4) FURNACES 


Lindberg Engineering Co., 2448 W. Hubbard Street, Chicago 12, Illinois 
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Just attach it to the crosshead of the new 
Olsen Super “L” with Selec$range indicat- 
ing system, and plug it in—and you have 
the use of a highly accurate “super low” 
(1000 to 1) testing range. You can read 
by % Ib. marks on a 200,000 Ib. machine 


when using a 200 Ib. cell which is con- 


OLSEN ELECTRONIC LOAD CELL nected directly to the dial indicator. 


. This completely new load cell which 
provides 


employs an “atcotran” differential trans- 


1000 to 1 extra low range former, is a compact unit built into an 


auxiliary weighing system. Available in 


a range of capacities, the Olsen Electronic 
Load Cell may be used for compression 
or tension testing, and with or without an 
electronic recorder. Construction is sim- 
ple, installation is a matter of but a minute 
Or sO, Operation is elemental, and there is 


nothing to get out of order. 


The Electronic Load Cell is another reason why the 
Olsen Super “L” is today’s “way out in front” best 
buy in Universal testing machines. 


Write today for information 
about both the Super “L” 


and the Electronic Load Cell. 


New Olsen 200,000 tb. Super Testing & Balancing Machines 


L” with SelectoRange indicat- 
ing system. Electronic load cell 


illustrated above. = TINIUS OLSEN 
TESTING MACHINE CO. 


2030 Easton Rd., Willow Grove, Pa. 
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a comprehensive 


discussion of 
the corrosion resistance of 


This brand-new, 24-page booklet discusses clearly the 
nature and forms of corrosive attack. It explains the 
chemical physical and mechanical factors concerning 


corrosion resistance of copper and many of its allovs 


Included is a tabulation indicating the relative corro- 
sion resistance of the principal types of copper-base alloys 
when in contact with 183 diflerent corroding agents which 
are frequently encountered in industrial processes, power 


plants, water works. sewage systems, ete. 


This booklet offers vou a convenient, authoritative basis 
for selecting copper and pper allovs to combat specific 
corrosive conditions. Send for your copy. Fill in’ the 


coupon today. one 


where corrosion resistance counts — 
consider 
¢ 


> 
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Reported on Each of These Jobs 


- 


produced from Carpenter Free-Machining Stainless 


These are not unusual job records. The reason tor pertorm- 


ance records such as 10% faster machining and 5% to 8 


rejects 1s the constant untformity of Carpenter Free-Machining 


Stainless. Every bar, on shipment after shipment of Carpenter 
Stainless, respond 


tewer 


s the same when it meets your cutting tools 


Under today's conditions, it is important that you get every 


possible tinished part from the Stainless Steel you buy. To do 
that 


to tind new ways to turn Stainless jobs out faster and 
better 


make use of the personal shop help your Carpenter 


representative can give you. He will be glad to work with 
you and your men, to make his experience stretch the available 


supply of Stainless Steel 


Another help Carpenter can give you ts usetul intormation about 
machining Stainless. For example, the Carpenter’ NOTEB( IOK 
on Machining Stainless Steels” covers turning, drilling, ream 
ing, lubrication, etc. If you would like a copy, just send us 


a note on your company letterhead, indicating your ttle 


The Steel 133 W. Bern St., Reading, Pa. 


Export Depart Carp st ‘ K CAKSTEELCO 


takes the problems out of production 


For Easy-to-Use Stainless Call Carpenter. Warehouses in principal cities throughout the country. 
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BRAND 


BALTIMORE 
CHARLES T. BRANDT, INC. 
1700 Ridgely Street, Baltimore 30, Md. 


“end >! 
Brandt Is Geared For 
The Big Job Ahead ! Get yov' copy of this En- a 
gineers’ File of Brandt 
—_ Whether it be prime defense work or peace: monutacturing 
i time production, Brandt is ready with several — ‘ es 
i hundred thousand square feet of mass produc- “>. 
on at your service. 
STAMPINGS, SPOT WELDED ASSEM- 
BLIES, WELDMENTS end PRESSED STEEL BRANDT 
SHAPES in all types of metal. 
| 
Bia 
KE 


| “effects grain refinement, of steel 


For grain refinement and grain 
size control of wrought steels made * 

- by both open hearth and electric 

furnace practice, Alsifer ...a well- 
balanced, carbon-free alloy of 
approximately 40°, iron, 40°, sili- 
con and 20‘, aluminum...offers 
several distinct advantages. 


First—a new feature— Alsifer is 
now chill cast into pigs to make it 
more dense and to give it high 
specific gravity, resulting in higher 
efficiency and greater economy for 
the steelmaker. 


Second—the high specific gravity 
of this alloy insures rapid and com- 
plete penetration of the slag and 
metal when Alsifer is added to the 
ladle or furnace. 


Third—its use promotes higher 
recovery and better control of 
oe grain size and deoxidation, with 
iS uniform results assured from heat 
to heat. 


Alsifer is produced in electric fur- 

naces under rigidly controlled con- be, 
ditions that give this alloy excep- 
tional uniformity. It is supplied in 
sizes to meet all metallurgical 
requirements. 
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Don't buy heat treating equipment blindfolded! 
Results obtained on sample batches of your prod- 
ucts in this spic ond span Ajax Metallurgical Service 
Laboratory can be duplicated in your own plant. 


Say Goodbye 


ON HEAT TREATING RESULTS AND costs! 


Wher about the quality of the finished work? Will it be role tree gfevoid of 
decorb? Will the heat treatment prevent distortion and thereby reduce, 


eliminate 
Without charge or obligation, costly grinding or finish machining operations? How much production the furnace 
the Ajox Metallurgical Service give per hour, and what floor space will be needed? What will 2 power, labor, 
laboratory will treat specimen maintenance and other heat treating costs amount to? In short, will @Bur proposed new 
ports by any of the following furnace live up to the f stic claims for it # 

processes You can be absolutely sure on al! of these points before rghey on Ajax Electric 
Salt Both Furnace for these reasons 


turer's enth 


CARBURIZING 1—No Ajox salt bath furnace is ever sold until aght engincers—becked 
CYANIDE HARDENING with experience in over 3,000 installations —ar@tonvinced it will do the 
NEUTRAL HARDENING job to your entire satisfaction os well as fo thas 


ANNEALING OR HARDENING 2—Before buying, we strongly urge that Gov utilize the facilities of the 

STAINLESS STEEL full commercial scale Ajax Metallurg) Service Laboratory. Send or 

BRAZING bring batch lots of your materials for Mat treating under actual working 

HARDENING HIGH SPEED conditions. Let us prove beyond angAvuestion of doubt what can be done, 
STEEL how it can be done, and under aPoctly what conditions. 


AUSTEMPERING 3—Once your furnace is i lied, an Ajax engineer will visit your 


MARTEMPERING plant to double check, togmstruct, and to make sure that on-the-job 


tion full teh tati 
PROCESS ANNEALING operation fully matche ur expectations 


reating furnace, bot e importance and number of users. A list of users is avail- 
SOLUTION HEAT 


TREATMENT 
DRAWING (Tempering) 


DESCALING CLEANING AJAX ELECTRIC COMPANY, Inc. 


DESANDING 


able on request ie igh percentage of customers who hove re-ordered Ajox heat 
treating equipng is unporalleled in the furnace industry 


World's Largest Manufacturer of Electric Heat Treating Furnaces Exclusively 
910 Frankford Avenue 
Philadelphia 23, Pa. 


ELECTRIC FURNACES 
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MILNE ways 


TO CUT YOUR 
TOOL STEEL 


VISIT US at Booth +520 during the 
WESTERN METAL CONGRESS & EXPO- 
SITION, Oakland, Cal., March 19th 
through 23rd, and get the complete 
story on 


MILNE’s 
New Pre-Shaped Steels 


These are special cold drawn sections thot 
start where machining often leaves off ... 
make many machining operations obsolete. 


WAREHOUSES PACIFIC COAST 


Office and Warehouse, SAN FRANCISCO, CAL., 201 Main St, Tel. SUtter 1-8200 
745 WASHINGTON ST., NEW YORK 14, N. Y. 17 MAY ST., CHICAGO 7, ILL. 
Tel. WAtkins 4.3830 Teletype NY 1-146 Tel. MOnroe 6-2996 Teletype CG-20 For Southern California For Pacific Northwest 
TAYLER-SPOTSWOOD OF CAL. PACIFIC MACHINERY & TOOL STEEL CO. 
BOSTON 27, MASS. PITTSBURGH 12, PA. PHILADELPHIA 6, PA. 4819 East Potato St 620 S. E. Belmont St 
631 E. First St 1000 Constance St. 337 No. Orianne St Bell, Los Angeles Co., Cal. Portland 14, Oregon 
Tel. SOuth 8-5305 Tel. Allegheny 1-6152 Tel. LOmbard 3-5992 Tel. LOgon 5-746) Tel. East 2148 
Teletype SBS-270 Teletype PG-97 Teletype PH-89 Teletype LA 538 Teletype PD 687 


SOUTHWEST CANADA 
NEW BRITAIN, CONN. DAYTON 2, OHIO CLEVELAND 5, OHIO RSON-NEWBOU 
172 Stanley St 20 South Charter St 11110 Avon Ave. 
Tel. 3-4183 Tel. ADams 9063 Tel. BRoodway 1.3035 Has. T 
Teletype CV-26 Dallas, Texas 


SALES OFFICES 


ROCHESTER 4, N.Y. ST. LOUIS, MO. SPRINGFIELD 3, MASS 
703 Temple Bidg 4053 Lindell Bivd. 1387 Main St. 
Tel. BAker 1963 Tel. LUcos 1926 Tel. 6-7593 


E 
2, com. tn. WASHINGT Stablished 1887 


211 State St. 735 Spring St., N. W 
Tel. Bridgeport 5-0159 Tel. Emerson 3716 


Res ST., NEW YORK 
Amer Leading T, Steel Speci ists 
Complete Line of 


teels—Hcllow and Solid 


AM-IA 
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BRAKE cam PRODUCTION 


with TOCCO Induction Heating 


MACK MANUFACTURING CORPORATION SAVES LABOR ~— The TOCCO machine is 
builders of famous Mack Trucks, switched from — operated by one man—eliminates the use of 
carburizing to TOCCO induction hardening three to five men in the heat treat depart- 
their brake cams. Result: Production up from 11 — ment, frees three furnaces for other pro- 
to 240 parts per 8 hour shift. duction. 


SAVES MONEY~—Atr the sametime TOCCO SAVES HANDLING Moreover the 
brings costs down 15¢ on the small brake cam TOCCO machine is set in line with machin- 
shown here—57¢ on the larger cam—an average _—ing operations, eliminates 1200-foot haul 
savings of over 10%. to and from heat treat department. 


Why not let a TOCCO engineer show you how TOCCO can cut your hardening, 
brazing or forging costs and speed up your production? No obligation, of course. 


THE OHIO CRANKSHAFT COMPANY Mail Coupon Today 


| mew FREE THE OHIO CRANKSHAFT CO. 
BULLETIN Dept. R-3, Cleveland 1, Ohio 
Please send copy of 60-page cata- 
log “TOCCO Induction Heating.” 


Name 


Position 


Company 
Address 
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SCALE 
RANGES 


2,000 LBS. 
5,000 LBS. 
10,000 LBS. 
20,000 LBS. 


BUILT IN 11 SIZES 


30,000 LBS. 160,000 LBS. 
60,000 LBS. 200,000 LBS. 
120,000 LBS. 300,000 LBS. 

400,000 LBS. 


Only Riehle gives you 5 separate ranges in every Screw Power 
Universal Testing Machine . . . the equivalent of 5 complete 


machines in |. 


5 scale ranges give you precise coverage over the machine's 
full capacity and permit you, by a turn of the range selector 
knob, to choose the range most applicable for any given test. 


TESTING 
Pisision of ; 


Moline, m 


SALES OFFICE Building, New 


RANGE 


5 LBS. 
PER Div 


SHOWS 
SCALE RANGES On 
2 10.000 LS. MACHINE 
10 LBS. ; 


PER Div. 


3 

q 2 LBS. 
- 5,000 
a } r f 
on | RANGE 
20 LBS. 
& PER DIV 
“at 
. 

'.DEP 
tolerance allowed by ASTM and 
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Engineering Digest of New Products 


LOW-COST 
Tinius 


TESTING MACHINE: 

Testing Machine Co. 
announces manufacture of a complete- 
ly new line of hydraulic 
testing machines for simplified, accu- 
rate tension, compression, transverse 
and flexure testing. 


Olsen 


low-cost 


Designated the 


Super “L”, these testing machines 
feature the new Selectorange indicat- 
ing system with Atcotran unit which 
makes possible a 50-to-1 spread of 
testing ranges on one 28-in,. dial. This 
indicating system is entirely separate 
from the loading system in that the 
load is developed hydraulically and 
is measured and indicated electroni- 
eally. All three test ranges of the 
Super “L” — full, 1/5 and 1/50 
capacities are indicated in three 
different colors on the same dial of 
the indicator with zeros for all ranges 
being identical. Selected load ranges 
are automatically illuminated as to 
capacity, value of one division and 
as to color. Since zero loads of all 
ranges are identical, test ranges may 
be changed during a test without 
changing the rate of loading. 

The 60,000-lb. machine has addi- 
tional ranges of 12,000 Ib. by 20-Ib. 
dial marks and 1200 Ib. by 2-lb. 
divisions. Top range is indicated by 
100-lb. graduations. A range of 
testing speeds from 0 to 2 in. per min. 
is obtainable in stepless intervals by 
using a dual valve system which also 
applies, removes or holds loads con- 
stant. Simply and ruggedly con- 


structed, these low-cost machines are 
provided with hydraulic safety valves 
and stroke limit switch to prevent 
overloading and overtravel. By using 
an Olsen electronic recorder in con- 
junction with these machines, testing 
ranges may be increased to a ratio of 
100 to 1. 

For further information circle No. 180 
on literature request card on p. 328B 


WELDING PROCESS: Automatic 
hidden-are welding has been limited 
in application to jobs where the joint 
to be welded is in position for Cown 
hand welding. A new process, 
developed and patented by The Lincoln 
Electric Co., removes this limitation 
and extends the advantages of auto- 
matic hidden-are welding to jobs 
where the joint is in other positions. 
This process consists of new welding 
methods, procedures and equipment 
wherein the previous difficulties of 
directing the electrode and of retain- 
ing flux and molten metal in a joint 
not lying flat are overcome. With this 
process the plate being welded may be 
positioned anywhere from flat to 
vertical, the joint being horizontal. 
The new process, referred to as 
“3 o'clock” welding, greatly reduces 
the cost of welding and expands the 
possibilities for the 
hidden-are techniques. Because joints 
can be positioned horizontally, welds 
from both sides of the joint can be 
made simultaneously. 


application of 


This reduces 
actual are time on a given joint by 
about 50°; and results in lower direct 
labor costs. Positioning each weld for 
downhand welding is eliminated, thus 
reducing handling and set-up time. 
In addition to reducing direct labor 
costs, savings are made beca'se of the 
smaller sizes of electrode wire used 
For example, where on a downhand 
application a diameter electrode 
would be used, in a “Ss o'clock” position 
electrode is used, This 
means that lower currents are used, 
less electrode is required, smaller 
quantities of flux are consumed, welds 
of reduced cross-sectional area are 
made, thus wasting less metal in 
unnecessary buildup. Welds can be 


as or 


either straight seams or 
following an irregular contour. Other 
advantages of the new process are a 
minimizing of the effects of distortion 
and the of weld cracking. 
Tendency for burn-through is reduced 


made in 


causes 


and backup strips can be eliminated 


where two arcs on opposite sides of 
the work are used. The process is 
ideal for applications such as fabri 
cating pipe, box sections, special 
I-beams and H-sections, joining clips 
to automobile bumpers, field erection 
of large outdoor storage tanks, farm 
machinery parts and other machine 
frames. 

For turther information circle No. 151 
on literature request card on p. 328B 


WAX FOR DRAWING-LUBRICANT: 
S. C. Johnson and Son, Inc., have an 
nounced that special blends of waxes 
used in place of conventional lubri 
cants permit the drawing of stainless 
steel far beyond its theoretical capac 
ity. They may also serve as a re 
placement for the copper flashing on 
stainless 


steel wire used for cold 


heading. Wax blends are also proving 
useful in drawing of aluminum. The 
use of wax as a lubricant extends 
the life of tools and dies and may 
completely eliminate degreasing. 
Still another use for wax in metal 
fabricating has been adopted by a 
screw manufacturer after it was de 
termined that the torque of self-tap 
ping metal screws could be reduced 
by 50% 
coating of the special wax blend. A 


if the screws were given a 
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your present 


ALUMINUM FINISHING PROCESS 
with these advantages of 


TED ai-coat 


—see for yourself why more and more finishers of 
aluminum products are specifying Iridite Al-Coat for'any 
wrought, cast or buffed aluminum part. 


1. IN PROCESSING 

Faster—Just one simple dip, 10 seconds or only two minutes, de- 

pending upon your finishing specifications. No sealing dip, no 

special drying. 

Simpler—Non-electrolytic, no heating or exhaust units, operates at 

room temperature. No special precleaning baths required. 

2. IN APPEARANCE 

Clear—Protects metal without changing its original appearance. 

Colored—Heavier, iridescent yellow film provides greater protection. 

3. IN PERFORMANCE 

Corrosion Resistance—Up to 1,000 hours salt spray on wrought stock, 

250 hours on castings. Approved under government specifications. 

Abrasion Resistance—W ill not flake or peel from buffing, bending 

or scraping. 

Paint Base—Blocks underfilm corrosion; grips paint, holds it firmly. 

W elding—Finished surface can be spot welded, coating actually aids 
hield. arc 14; 


Conductivity—Offers low surface resistance to electrical current. 
4. IN COST 


Comparative figures show that Iridite Al-Coat saves as much 
as 50% over other aluminum finishing processes. Let us 
prove this to you. 


Write today for FREE SAMPLES of iridite Al-Coat. Or, send samples 
of your product for test processing. 


Iridite is approved under government specifications. 


Researce Prooucts 


INCORPORATED 
4004-06 E. MONUMENT STREET * BALTIMORE 5, MD. 


New Products 


major aircraft company is successfully 
using wax as a lubricant in the shoe 
bending of a hard alloy tube. Wax not 
only reduces the bending pressure 
from 4 to 2's tons, but also reduces 
the loss from crimping and buckling. 
For further information circle No. 182 
on literature request card on p. 328B 


BLAST CLEANING: A new midget 
unit by Pangborn Corp., for liquid 
blast cleaning, weighs only 40 Ib. 
(where aluminum can be used for the 
main housing) and is operable from 
either a ‘4-in. compressed air line or 
any bottle of compressed gas. In 
metalworking and machinery perhaps 
the principal fields of usefulness for 
the new machine will be: (a) die and 
mold polishing after heat treatment, 
(6) precision part polishing, (¢) 
surface treatment to hold light lubri- 
cating oil films better, (¢d) preparation 
for plating, (e) tool and fixture main- 
tenance and cleaning, (/) cleaning of 
parts which function at high tempera- 
tures (e.g., spark plugs) and (g) 
stain and light scale removal. The 
new unit uses the same wide range 
of abrasives (as fine as 5000 mesh) as 
its larger brothers, and can hold 
tolerances on blasted parts to within 
0.0001 in. It requires only 17 x 22's 
in. of floor space, uses 110-volt a. c. to 
drive its filter and dust bag motor, 
and consumes from 5 to 20 cfm. of air 
at 80 psi. 

For further information circle No. 183 
on literature request card on p. 328B 


RUST PREVENTIVE: A _ new addi- 
tion to its line of No-Rust compounds 
has been announced by the Gulf Oil 
Corp. The new No-Rust No. 6 is rec- 
ommended for protection of metal 
surfaces against corrosion in either 
indoor or outdoor exposure during 
domestic and overseas shipment and 
for either indoor or outdoor storage 
for long periods of time. It is a 
rust preventive of the thin film type, 
providing approximate surface cover- 
age of 390 sq. ft. per gal., and will 
not crack, chip, scale or disintegrate 
at temperatures down to 0° F., nor 
will it flow at temperatures as high 
as 190° F. It is suitable for applica- 
tion by brushing, spraying, or dipping 
and is readily removed with stoddard 
solvent, kerosene, or similar petro- 
leum solvents. 

For further information circle No. 154 
on literature request card on p. 328B 
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Throughout the vast field of industrial temperature instrumentation, Foxboro 
will be found in the greatest number of installations where complete 


Feliability and most economical fulfillment of optimum accuracy are 
Vital. If your process requires temperature measurement or control in 
Gny range between —350°F. and -+2800°F., the high engineering 
standards and complete diversity of Foxboro Instruments . . . backed 
By Foxboro’s unequaled application experience . . . offer you the way 

fo obtain it most effectively. 


INDICATORS * RECORDERS * CONTROLLERS 
electric, elettronic and pressure-filled thermal systems 


BRANSMISSION SYSTEMS * CONTROLLED VALVES 


etter measurement and control of 
is 
wer ever 40 years, specialists in the measurement and control 
ox aemperature, pressure, flow, liquid level, humidity . . . 
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OILS FOR TAPPING AND 
THREADING 


Oils With Active Sulphur Required 
Tapping and threading are diffi- 
cult machining operations due 
primarily to limited chip room 

@ and the difficulty of maintaining 
sufficient lubrication at points of 
contact between threading tool and 
workpiece. Cutting oils having 
high sulphur activity are usually 
required and recommended for 
difficult threading and tapping 
work. Stuart's THREDKUT and 
related products, due to their high 
effective sulphur content, have 
been outstanding for this class of 
work. Active or effective sulphur 

e in an oil functions as an anti-weld 
agent preventing pick-up of metal 
particles on the tool which results 
in scuffing and poor finishes. 


© ule of Thumb 
Here is a good rule of thumb to 
remember when sulphurized cut- 
ting oils are being used: 


When you observe excessive wear 
on the front clearance of cutting 
tools, DECREASE the amount of 
active sulphur in the oil by dilut- 
@ ing with paraffin oil or other low 
cost blending oil. If poor finish is 
encountered due to welding or 
metal pick-up on the tool edge, 
INCREASE the active sulphur, or 
if Swart'’s THREDKUT is being 
@ used, apply it straight. 


Operation: Threading male Pipe union 
on large automatcs USINg Sin- 
gle point tools. 


Material: Type 310 stainless steel. 


Oil: Previous Oi! 996! 


136 pes. per ves. per 
Tool Life: tooi grind tool grind 


Part Finish: Fair Excetlent 


Cutting 


Fiuid Costs $0.47 per gal. $0.44 per gal. 
on Machine 


Write for Literature and ask 
to have a Stuart Representative call 


2743 S. Troy St., Chicago 23, Ill. 
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Engineering Digest of New Products 


ABRASIVE CUTTING MACHINE: 
Campbell Machine Div. has announced 
a new wet abrasive cutting machine, 
Model 508. This machine will cut 
solid round bars up to 8-in. diameter 
and tubing up to 8-in. o.d., either 
ferrous or nonferrous, including stain 
less as well as hardened or annealed 
steel. It is a revolving work bar type 
of machine with oscillating abrasive 
cutting wheel, hydraulic wheel feed 
and hydraulic work clamps. 

For further information circle No. 185 
on literature request card on p. 328B 


ARC WELDERS: Three new are 
welders, available as indoor or all- 
weather models, have been announced 
by Air Reduction Sales. Outstanding 
features include instant are-starting 
wide current range, easy-to-operate 
controls and minimum maintenance 
Current ranges are 60 to 375 for the 
300-amp. model, 80 to 400 for the 
100-amp. model, and 100 to 675 for 
200 amp. The silicone insulation 
operates safely at high temperatures 
without breaking down and is water 
repellent. Because there are no 
rotating parts, with the exception of 
the fan on the 400 and 500-amp. 
models, maintenance costs are low. 

For further information circle No. 186 
on literature request card on p. 328B 


CARBON TEST: Carbon in mild steel 
baths may be determined in less than 
1 min. by a test now available from 
the Harry W. Dietert Co. Under the 


controlled conditions of the test, a 
hardness tester graduated in per cent 
carbon gives carbon results to within 
0.02", in the range between 0.05 and 
0.45°7 carbon. The equipment is d 

signed to give long service directly 
on the melting floor. Valuable fu; 


nace time may be saved by eliminat- 


ing waiting time for laboratory 
preliminaries. The test may be ap- 
plied to any nonaustenitic steel up to 
0.60% carbon. 

For further information circle No. 187 
on literature request card on p. 3288 


FINISHING MACHINES: Two new 
machines especially designed for eas- 
ing the manufacture of sheet metal 
parts have been developed by Hufford 
Machine Works, Inc. One, a shrink 
finishing machine, removes wrinkles 
from parts that have formed on rub- 
ber pad presses. It employs a 
mechanically driven lead “slapper” 


which eliminates all manual effort. 
A foot pedal releases air to a pneu- 
matic clamp which secures the part 
and its respective form block to the 
steel table top during the process. 
After the first few blows, the slapper 
conforms over its entire length to the 
shape of the work. After the shrink- 
ing operation, the work and form 
block are taken to the Hufford plan- 
ishing machine. This incorporates an 
air-driven hammer assembly mounted 
on a smooth table top. The hammer 
is activated by pressure of the work 
against the head itself. A series of 
short, rapid blows quickly remove 
minor defects, producing a smooth, 
finished surface. 

For further information circle No. 188 
on literature request card on p. 328B 


DRILL: A new carbide drill for drill- 
ing heat treated steels, developed by 
Super Tool Co., features a long solid 
carbide end which tends to keep the 
heat, developed in cutting, well away 
from the braze. This eliminates many 
failures that result from tips loosen- 
ing from the body, particularly in 
the smaller diameters where it is 
difficult to braze securely. 

For further information circle No. 189 
on literature request card on p. 328B 
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new 12-page booklet, 
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207. Control Devices 
64 page atalog 8303 illustrates over 100 
ferent industrial control devices for temperat 
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THINSTEEL 


THINSTEEL KICKS OUT 
MR. 0. V. (erctit thiet) 


You can “give the boot” to Oversize Vari- 
ation in strip thickness, not uncommon in 
ordinary strip steel, by specifying and 
using Thinsteel. When deliveries of this 
precision cold-rolled strip steel are pos- 
sible under today’s conditions, it assures 
you of maximum yield per ton, particu- 
larly important now when every ton of 
steel must be stretched as far as possible 
—“kicks out” for good the hidden profit 
robber, Mr. O. V. 


CMP Thinsteel in low carbon, high car- 
bon (annealed or tempered) and stainless 
grades, offers uniformity in all physicals 
too, in coil after cuil—reduces shut downs, 
increases die life and units of production 
for each hour of machine time expended. 


Now, CMP is actively engaged in ex- 
panding Thinsteel production. New Mills 
and other additional producing facilities 
are planned and there is more to come. 
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OILS FOR TAPPING AND 
THREADING 


Oils With Active Sulphur Required 
Tapping and threading are diffi- 
cult machining operations due 
primarily to limited chip room 

@ and the difficulty of maintaining 
sufficient lubrication at points of 
contact between threading tool and 
workpiece. Cutting oils having 
high sulphur activity are usually 
required and recommended for 
difficult threading and tapping 
work. Stuart's THREDKUT and 
related products, due to their high 
effective sulphur content, have 
been outstanding for this class of 
work. Active or effective sulphur 

e in an oil functions as an anti-weld 
agent preventing pick-up of metal 
particles on the tool which results 
in scuffing and poor finishes. 


© of Thumb 
Here is a good rule of thumb to 
remember when sulphurized cut- 
ting oils are being used: 


When you observe excessive wear 
on the front clearance of cutting 
tools, DECREASE the amount of 
active sulphur in the oil by dilut- 
ing with paraffin oil or other low 
cost blending oil. If poor finish is 
encountered due to welding or 
metal pick-up on the tool edge, 
INCREASE the active sulphur, or 
if Stuart's THREDKUT is being 
@ used, apply it straight. 


Operation: Threading male Pipe union 
Sections on large automatics USINE sSin- 
gle point tools. 


Material: Type 310 stainless Steel. 


Oi: Previous Oi! 9961 
pes. per pes. per 
Toot Life: pet grind tool grind 
Part Finish: Fair Excetlent 
Cutting 
Fiuid Costs $0.47 per gai. $0.44 per gal. 
on Machine: 


3S Write for Literature and ask 
to have a Stuart Representative call 


2743 S. Troy St., Chicago 23, Ill. 
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217. Furnaces 
New all-purpose furnace described in bulletin 
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THINSTEEL KICKS OUT 
MR. 0. V, (Profit Thief) 


You can “give the boot” to Oversize Vari- 
ation in strip thickness, not uncommon in 
ordinary strip steel, by specifying and 
using Thinsteel. When deliveries of this 
precision cold-rolled strip steel are pos- 
sible under today’s conditions, it assures 
you of maximum yield per ton, particu- 
larly important now when every ton of 
steel must be stretched as far as possible 
—"“kicks out” for good the hidden profit 
robber, Mr. O. V. 


CMP Thinsteel in low carbon, high car- 
bon (annealed or tempered) and stainless 
grades, offers uniformity in all physicals 
too, in coil after cuil—reduces shut downs, 
increases die life and units of production 
for each hour of machine time expended. 


Now, CMP is actively engaged in ex- 
panding Thinsteel production. New Mills 
and other additional producing facilities 
are planned and there is more to come. 


the Cold Metal Products co. 
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Maintenance — minimum servicing 
‘eplacement of parts 


wm ““Karbate” is a registered trade-mark of 
ONAL CARBON DIVISION 
SARBIDE AND CARBON CORPORATION 
East 42nd Street, New York 17, N. Y. 


Sales Offices: Atanta, Chicago, Dallas, 
¢ City, New York, Pittsburgh, San Francisco 


ada: National Carbon Limited, Toronto 4 


CINDER NOTCH PLUGS + SKIMMER 


MOLD PLUGS + TANK HEATERS 
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To the savings made by 
the reduction in “Karbate” 
brand impervious graphite 
pump prices (up to 33%), 
add the all-important fac- 
tor of very low annual 
maintenance cost. Our rec- 
ords show some pumps in 
service for years, requiring 
practically no replacement 
parts. 


impervious Graphite 
Corrosion Resistant 


@ Case and Impeller are of “Karbate’ 
impervious graphite — they do not corrode. 
Stainless Steel Shaft, where exposed to corrosive 
fluids, protected by “Karbate” impervious 
graphite. 

“Karbate” impervious graphite rotary seals* 
are regular equipment — included in basic 
pump price. They are not “extras”. 

No stuffing gland to require packing — a single, 
occasional adjustment of the “Karbate” 

rotary seal replaces this cost. 


*Now, even at new low pump prices, 

“Karbate” rotary seals have been improved. Teflon is 
used to gasket the seal to the shaft and the gasket is 
adjusted, independently of pressure, on the seal faces. 


All-purpose application 

Freedom from product contamination 
Excellent corrosion resistance 
Rugged construction 


Low maintenance — minimum servicing 
and replacement of parts 


The term “Karbate” is a registered trade-mark of 
NATIONAL CARBON DIVISION 
UNION CARBIDE AND CARBON CORPORATION 
30 East 42nd Street, New York 17, N. Y. 


District Sales Offices: Atlanta, Chicago, Dallas, 
Kansas City, New York, Pittsburgh, San Francisco 


In Canada: National Carbon Limited, Toronto 4 


Other NATIONAL CARBON products - 5 


BLAST FURNACE LININGS + BRICK « CINDER NOTCH LINERS + CINDER NOTCH PLUGS + SKIMMER 
BLOCKS + SPLASH PLATES + RUNOUT TROUGH LINERS * MOLD PLUGS + TANK HEATERS 
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IT’S MADE OF BERYLCO BERYLLIUM COPPER 


The break jaw shown here is an integral part 
of the Westinghouse V type disconnecting 
switch, designed for outdoor operation at 
7” to 230 KV, 400 to 2,000 amp. Why is 
it made of Berylco Beryllium Copper ? 


Because Westingh gi s ted 
these qualities: good electrical conductivity; 
bulldog ability to grip the moving contact 
tightly, without relaxation, over a wide cur- 
rent range for long periods of time; enough 
“bounce” to withstand above-normal deflec- 
tion without taking a permanent set. 


Of all current-carrying materials, only Berylco 
10 could meet these exacting demands. 


DEPT. 


Furthermore, Berylco’s unique combination of 
high conductivity and high elasticity made it 
possible to design the break jaw in one piece. 
Construction was thus simplified, efficiency of 
operation improved. 

Good electrical conductivity, high strength, 
excellent fatigue resistance are only a few 
of the properties of this versatile alloy. Per- 
haps Beryico can help improve the quality of 
your product or lower your costs. Take 
advantage of the technical knowledge of the 
world's largest producer of beryllium copper. 
Blueprint your 


problem...or send for 


sample material. 


ic, READING %, 


BERYLCO IS AVAILABLE as casting 
alloy in ingot form, rounds, rectangles, 
hexagons or squares, wire and strip. 


VALUABLE 
ENGINEERING 
INFORMATION 
on Berylco Beryl- 
lium Copper is 
compiled in a series 
of monthly tech- 
nical bulletins. To 
receive your copy 
regularly, write on 
your business let- 
terhead. 


PENNSYLVANIA 


New York» Springfield, Mass. + Cleveland * Dayton « Detroit « Chicago * Minneapolis « St. Louis « Seattle » San Francisco * Los Angeles 
Representatives in principal world-trade centers 
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U-SAL AND THERMO-QUENCH ... two Park labora- 
tory controlled heat-treating salts that make an 
unbeatable team on interrupted quenching operations! 


Nu-Sal, you know, possesses unusually high thermal- 
conductivity. It provides rapid, uniform heating that 
assures consistently good results and its working range 
covers the hardening temperatures of most commonly 
used steels. In addition, you'll find that Park Nu-Sal 
forms an exceptionally fluid austenitizing bath of great 
fluidity and miscibility. 


Process ... 


cally passing small amounts of harmless gas through the molten salt 
No rectifiers are required ... sludging is eliminated .... 


today for our Technical Bulletin No. H-25. It tells the whole story. 


NEUTRA-GAS PROCESS* 
FOR MAINTAINING NEUTRALITY OF 
CHLORIDE-BASE SALT BATHS! 


@ Latest development of Park's research laboratories is the new Neutra-Gas 


a simple. efhcient. economical method of maintaming absolute neu- 
trality in chloride-base salt baths. Suitable for use between 1450° and 1950° F., 
the new Process completely eliminates objectionable oxides simply by periodi- 


and no fresh sale 
additions are needed except to replace drag-out. Further, the Process maintains 
original fluidity of the bath and work leaves as clean as when it entered. Write 


Thermo-Quench is a more recent Park development 
made especially for interrupted quenching, transfor- 
mation and tempering operations. It has a low melting 
point .... 290 F.... and it forms an extremely fluid 
bath that provides desirable cooling rates through the 
critical zone. 


For specific application recommendations on these and 
other Park laboratory controlled heat-treating products, 
consult your nearest Park Service Representative or 
send us full particulars direct. 


Dark 


CHEMICAL COMPANY 


Fad 8074 Militory Ave., Detroit 4, Mich. 


* PATENT 
#2474680 
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You can make important savings in 
fuel by taking advantage of the quick 
heating characteristics of J-M Insula- 
ting Fire Brick. These light-weight 
brick permit a quicker rise to proper 
operating temperature in the furnace 
because of their low heat storage capa- 
city, and low thermal conductivity. 
Where furnaces are being intermit- 
tently operated these are two espe- 
cially important characteristics. 


These same insulating materials can 
also be obtained in large size units 
called Johns-Manville Insulating 
Fireblok. This product has many ad- 
vantages over the smaller size fire 
brick for certain types of jobs... 
from both a construction and stability 
standpoint. The Fireblok units can be 
quickly applied because they are easy 
to cut and fit. Fireblok insulations 
provide additional heat savings be- 


cause they reduce the number of joints, 
and require less mortar for bonding. 


Ic will pay you to let a Johns- Manville 
insulation engineer explain the many 
ways in which you can save by using 
these insulations in your furnaces. Just 
write for further information to Johns- 
Manville, Box 290, New York 16,N.Y. 


124-hr 


simulative service ponel test for 
JM.3000; 24-hr. soaking period for other brick 


“Conductivity is expressed in Btu in. per sq ft per F 
per hour of the desig d mean 


Note. Above tests are in accordance 
with A.S.T.M. tentative standords. 


Johns-Manville 
INSULATIONS 
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JM-1620 JM-20 JM-23 JM-26 JM-28 | 4M-3000 
Densities, tb per cu 29 35 42 48 58 63-67 
a Transverse Strengths, psi.......... 60 80 120 } 125 120 200 ia 
Cold Crushing Strengths, psi.......... | 70 15 170 190 150 400 
i Linear Shrinkage!, percent............ | 0.0 at 2000 F 0.0 at 2000 F 0.3 ot 2300 F 1.0 at 2606 F 4.0 at 2800 F | 0.8 at 3000 F 
seas Reversible Thermal Expansion, percent. | 0.5—06at 0.5—0.6 at 0.5—06 at | 0.5—0.6 at 0.5—0.6 at 0.5—0.6 at 
aed | 2000 F + 2000 F 2,000 F | 2000 F 2000 F | 2000 F 
Conductivity® at Mean Temperatures | } 
0.77 0.97 1.92 2.00 3.10 
1.02 1.22 191 2.22 2.50 3.20 
172 2.70 282 3.50 3.60 
| 
a 2000 F 2000 F | 2300 F | 2600 3000 F 
eo Exposed.......... ‘ 1600 F 2000 F 2300 F 2600 3000 F 
2: 
= 


Now, more than ever before, America must 
make full use of its steel-making capacity and 
conserve its natural resources. Now, more 
than ever, there is national significance in the 
phrases, “Make a ton of sheet steel go farther” 


and “Make your product last longer.” 


These low-alloy, high-tensile steels do “make a 
ton of sheet steel go farther”—for their inher- 
ently higher strength is 50% greater than mild 
carbon steel. That means, in turn, that 25% 
less section can be used with safety, and where 


rigidity is important, this can usually be 


-HIGH-TENSILE STEEL 


compensated for through slight design change. 


“Make your product last longer” is no idle 
claim. The much greater resistance of 
N-A-X HIGH-TENSILE to corrosion, abrasion, 
and fatigue assures longer lasting products 
even at reduced thickness. 


Explore the potential economies to be derived 
from the use of low-alloy, high-strength steels— 
and then specify them. Their use can add mate- 


rially to our national conservation program. 


GREAT LAKES STEEL CORPORATION 


N-A-X Alloy Division, Ecorse, Detroit 29, Michigan 


NATIONAL STEEL CORPORATION 
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Scale-tree heat treatment ot smail 
parts in Ferrotherm turnaces de- 
pends on gas tight Inconel muffles 


A Ferrotherm turnace, equipped 
with muffle, used for 
bright annealing and hardening ot 
stainless steels and air hardening 
tool steels. 


Inconel 


INCONEL MUFFLES OUTLAST OTHERS 12 TO 1 
IN FERROTHERM CO. ATMOSPHERE FURNACES 


The Ferrotherm Company of Cleveland, Ohio, and Pitts- 
burgh, Pa., has developed and built a number of unique 
furnaces for the special treatment of metals. Among the 
processes carried out in these furnaces are: 

—Bright hardening of hardenable stainless steels and air 
hardening tool steels. 

—Furnace brazing of stainless steel and other alloys. 

—Bright ling of stainless steel, tool steel and other 
alloys. 

—Custom treatments, such as solution and precipitati 
of various alloys including ‘‘Duranickel””’, Monel, 
Beryllium Nickel, Beryllium Copper, as well as elec- 
trical and magnetic steels. 


The atmospheres used for these treatments are anhydrous 
dissociated ammonia, or pure, dry hydrogen. It is imperative 
to the success of these treatments that the purity and dryness 
of furnace atmospheres be maintained throughout the heat- 
ing cycle. This means, of course, that furnace muffles must 
be dependably sound and tight at all times. 

Mr. John R. Gier. President of the Ferrotherm Company, 
has this to say about his concern’s experience with furnace 
muffles: 

“The engineering requirements for a metal to be used in our 
furnace muffles are very severe. Chief among them are: 

A) Good resistance to cracking caused by the extreme 
thermal variations inherent in batch type operation. 
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B ) Good resistance to oxidation at temperatures up to 
2100° F. 
C) Good fabricating qualities; especially good welding 
characteristics because joints must be tight and gas- 
leak proof 
We tested a number of difterent materials for this application, 
and Inconel® proved to be the best of all. The fact that we have 
been using Inconel exclusively for our muffles for the last ten 
years is the strongest indication I can give of our satisfaction 
with Inconel on all counts. 

“In our around-the-clock, five-to-seven day a week type of 
operation, we have come to expect our Inconel muffles to give a 
minimum of twelve months service. The best service we have 
expertenced with other metals tried was about one month.” 

Because current government demands draw so heavily on 
the available supply of nickel and its alloys, you may not be 
able to buy all the Inconel you need right now. However. 
we will continue to report interesting service stories and 
developments, in the hope that they will be of value to you 
in the future. 


And, of course, you are always welcome to bring your 
high-temperature metal problems to INCO’s Technical 
Service Section. Write them, outlining your problem. They 
may be able to suggest a solution. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. 


IMCONEL ... for long life at high temperatures 
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3 ways TIMKEN’ steels 
help you make better forgings 
-at lower cost! 


HIGH QUALITY! The superior surface and internal 

quality of Timken’ forging steels, plus their uniform 
forgeability, gives you better finished forgings—with 
fewer rejects, delays and shop-practice changes. 


YEARS AHEAD —THROUGH EXPERIENCE AND RESEARCH 


TAILOR-MADE! Using advanced melting and 

finishing techniques, Timken makes certain that 
chemical and physical properties will meet your speci- 
fications exactly. 


UNIFORM! From bar to bar and from heat to heat, 

Timken forging steels give you uniform compo- 
sition, uniform forgeability and uniform response to 
heat treatment. That's assured by Timken’s rigid control 
and inspection methods. 


For better forgings at lower cost, get the recommendations 
of our Technical Staff. And for a complete catalogue of our 
steels, “Timken Steel Products”, write on your letterhead 
to The Timken Roller Bearing Company, Steel and Tube 
Division, Canton 6, Ohio. Cable address: “TIMROSCO”. 


STEEL 


Specialists in allow steel—including hot rolled and cold finished alloy 
steel bare —a complete range af stainless, graphitic and standard tool 
analyses —and alloy and stainless seamiess stee! tubing 
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serving you since 


including the years of the Emergency, too 


During the Last Emergency, we were vendors 
and consultants to many of the largest prime 
contractors producing material for the Army 
and Navy. . . . Our products were concerned 
with aircraft frames, aircraft motors, guns and 
gun parts, bombs and bomb parts, small arms, 
ammunition, brass and steel shell cases, auto- 
motive and tank parts, radio and radar equip- 
ment, electrical equipment, Diesels, machine 
tools, screw machine products, wartime appli- 


ances and caskets. 


Our products were used for cleaning and draw- 
ing of aluminum, magnesium, brass, copper, 
steel and zinc prior to plating, bonderizing, 
anodizing, zinc chromating, painting, spot weld- 
ing, heat treating, blackening, vitreous enamel- 


ing and stripping. . . . The Northwest and Alka- 


lume trade-mark was a familiar sight in hun- 


dreds of plants throughout the country. 


Today, as the country is tooling for many of 
these same products, we are just as ready to 
serve—NORTHWEST has kept pace and has 
anticipated industry's every need in our field. 
. . « Our production facilities have more than 
doubled in the last five years and so has our 


technical staff... . 


Our business has grown spectacularly during 
the present era because it has made sense to a 
lot of you to have the same company supply 
the correct lubricant for drawing metal and 
provide the product or process for its removal 
afterward. . . . Let our technicians consult with 
you on your drawing and cleaning problems. You'll 
find it pays. 


0 Oooo {00005 


Wr 
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og 
&  NORTHWEST;CHEMICAL CO. 
3 ROSELAWN DETROIT 4. MICH, 
a pioneers in pH cleaning control —serving you since 
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Tough Machining Problems 
Solved with Jel Cold-Finished 


Maybe you haven't gotten the word 
yet, but more and more machinists 
are “discovering” Jalease 10(A.L5.1. 
No. C-1144), the top grade of J&L 
Cold-finished Jalease. And they're 


getting good results, too! Here’s why. 


Jalease 10 is the highest carbon 
grade of Jalcase; it has high me- 
chanical and machinability proper- 
ties. This makes Jalcase 10 ideal for 
those tough “in between” machin- 
ing applications. For instance: 


Many times the finished-parts 
specifications on a job call for a 
high degree of hardness, but not as 
high as that obtained through heat- 
treating the finished part. In these 
applications, manufacturers and ma- 
chinists have found it profitable to 


From its own raw materials, 
J&L manufactures a full line of 
carbon steel product:, as well as 
certain products in OTISCOLOY 
and (Ai-tensile steels). 


JALCASE 


HIGH MECHANICAL AND 
MACHINABILITY PROPERTIES 
SAVE TIME AND MONEY... 
..» PRODUCE BETTER PARTS 


use Jalcase 10 and dispense with the 
heat-treating altogether. 


This saves production time and 
cuts down on costs. And Jalcase 
10’s high quality produces a better 
finish. It’s worth your while to try 
Jalcase 10 on your screw machines. 


JONES & LAUGHLIN STEEL CORPORATION 


PRINCIPAL PRODUCTS: HOT ROLLED AND COLD FINISHED 
BARS AND SHAPES + STRUCTURAL SHAPES + HOT AND COLD 
ROLLED STRIP AND SHEETS + 
PRODUCTS + “‘PRECISIONBILT’’ WIRE ROPE + COAL CHEMICALS 


TUBULAR, WIRE AND TIN MILL 


TEE 


GET THIS BOOKLET 


FREE 


You'll want more infor- 
mation about Jalcase 10 
. . and the other nine 
grades of Jalcase. Our 
booklet entitled Can 
Make Them Better with 
J&L Cold-finished Jal- 
case"’ contains informa- 
tion and technical data to 
help you produce better 
parts. This illustrated 
booklet is yours for the 
asking. Write today! 


MAIL THIS 
COUPON 


Jones & Laughlin Steel Corporation 
405 Jones & Laughlin Building 
Pittsburgh 30, Pennsylvania 


Please send me a free copy of 
“You Can Make Them Better with 
J&L Cold-Finished Jalease” 


NAME 


TITLE 


COMPANY 


ADDRESS 


March, 1951; Page 337 


My, 
~ 
ES SE — 
{ Tou can make a 
—_ = = hed — } 
i 
| 


| GETS THE “BUGS” OUT OF 
is STAINLESS MACHINING 


@ Resistance to abrasion and corrosion . . . high strength .. . 
durability . . . these are the material qualities demanded for 
pump valves and pressure regulators—strategic units in high 
pressure sprayers for plant disease and insect control. 

In addition, considerable precise machining is required to fit 
valve ball and seat in an air-tight seal. 

The material choice to meet all these requirements: ENDURO 
Stainless Steel in Free-Machining Grades. 


Products of Republic’s Union Drawn Steel Division, Free- 
Machining ENDURO Cold Finished bars offer maximum produc- 
tion without sacrifice of stainless steel’s high physical and 
chemical properties. They give you fine surface finish, close 
tolerances, accuracy of section, uniform soundness and UNIFORM 
HIGH MACHINABILITY. Two grades, for example, are 90% as 
machinable as regular Bessemer screw stock. 

Republic metallurgists and machining experts are ready to give 
you prompt assistance in determining where and how you can 
use Free-Machining ENDURO Cold Finished Bars to get the “bugs” 
out of your stainless steel machining. Write: 


REPUBLIC STEEL CORPORATION 
Alloy Steel Division + Massillon, Ohio 


GENERAL OFFICES + CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N.Y. 


ENDURO 


Other Republic Products include Carbon and Alloy Steels —Pipe, Sheets, Strip, Plates, Bars, Wire, Pig Iron, Bolts and Nuts, Tubing 
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1000 kW, or more per unit. 
Uninterrupted creund-the-cieck production. 


High efficiency and goed operating conditions 
due to modern dosign. 


Adaptable for copper, aluminum, zinc and 
their alloys. 


Uniformity of alley composition insured by 
lerge holding capacity. 

Drastic reduction in tsher cost per ton of 
metal processed. 


Excellent scrap recovery with con’rolied metal 
circulation, 

Large epening suitable for mechanized auto- 
matic charging. 


Three-phase balanced stable lead =? line fre- 
quency. 


Decreased lining cost with replaceable “twin 
coll” inductors, 


The photograph shows one of o battery 
of three Ajax-Scomet furneces installed at 
the Scovill Manufacturing Company in Water. 
bury, Connecticut. Nominal rating 1000 kW., 
operating up to 1200 kW. 


This battery supplies all the netal required — 
by one Junghans-Rossi continues casting 
machine for producing 24” wide, 2'" thick 
slabs for rolling. All commercic! alleys are 
produced exclusively in these furnaces, which _ 
have been in continvoys aperation since 
early 1949, 


Our ability te produce furnaces of the ca- 
pacity shown here is ample evidence that — 
we can fill most requirements, lerge or small. 


AJAX ENGINEERING CORPORATION, TRENTON 7, N. J. 


ELECTRO METALLURGICAL CORP... ond 


AJAX ELECTRO 


March, 1951; Page 339 


= INDUCTION 
FURNAC 
— 
— 
: 
8 


INSTEAD OF TRYING TO DILUTE IT 


INE METAL, MOLYKBDENUM—out- 
Phen in its resistance to stress 
at high temperatures when used as a 
major constituent. You run into trou- 
ble with oxygen, though, if you try 
to melt and cast into sizeable 
ingots that are ductile and malleable. 


Rather, you woa/d run into trou- 
ble if you didn’t do it under high 
vacuum. Nowadays, however, work- 
ing under high vacuum at the 
i750° F. melting point of molyb- 
denum is highly feasible. 


Also 


high vacuum research 


vitamins A and E 


That's due to the development 
by DPi for the metallurgical and 
process industries of the unique 
non-mechanical KB-150 and KB- 
300 Oil Ejector High Vacuum 
Pumps. They permit you to keep 
sizeable volumes at pressures as 
low as 10 microns Hg, sweeping 
out all gas rather than trying to get 
rid of oxygen by dilution. It’s more 
effective that way. 

The KB-150, the KB-300, and 
oil ejector pumps of even larger 


and engineering 


distilled monoglycerides 


capacity, which can be designed, 
all handle large amounts of gas at 
very low pressures far more eco- 
nomically than do steam ejectors 
or unaided mechanical pumps. 


For full information about them 
(or about anything else related to 
high vacuum for metallurgy) write 
Distillation Products Industries, 
Vacuum Equipment Department, 
753 Ridge Road West, Rochester 3, 
N. Y. (Division of Eastman Kodak 
Company). 


more than 3400 Eastman Organic Chemicals for science ond industry 
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In contracting and road-building, where the pay- 
load counts—in logging, strip-mining, and on the 
tough pipeline jobs—at bid openings and con- 
tract-lettings all over the country—the 
word is out: 


International’s TD-24 has the 
“Guts of a Champ” 


One of the major factors of the TD-24’s great 
fighting heart is steel—special process steels 
furnished by Wisconsin Steel. 


For example, take the heavy crawler tractor 


- 
A 


synchromesh transmission—an International 
exclusive. Wisconsin Triple-Alloy Steel gives 
these complex gears the toughness to transmit 
the tremendous power of the tractor’s engine to 
the final drive—the stamina to permit ‘‘on-the- 
go” gear shifting through eight forward and eight 
reverse speeds. 


Quality is the all-important specification here 
—as it is with all Wisconsin steels. Quality con- 
trol, every step of the way, is part of your order, 
too, when you specify Wisconsin. 


| INTERNATIONAL 
HARVESTER 


WISCONSIN STEEL COMPANY, affiliate of 


INTERNATIONAL HARVESTER COMPANY 
180 North Michigan Avenue, Chicago 1, Illinois 


WISCONSIN STEEL 
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Sunbeam 


THE BEST INDUSTRIAL FURNACES MADE 


DEFENSE REQUIREMENTS CAN BE MET 


QUICKLY WITH PROVEN SUNBEAM STEWART 
HEAT TREATING EQUIPMENT 


SHELL Line HEAT TREA TING. Seven of these — Sunbeam Stewart Shell Lines shown above 


were used in one leading U.S. Ordnance plant during World War Il. From the time shells were loaded in the Hardening furnace 
until they were taken from the cooling chamber conveyor belt, all processes were completely automatic—reducing man power 
required and ensuring proper temperatures and cycle. When the shells emerged, they were ready for shot blasting and final 
machining operations. Sunbeam Stewart designed and installed many similar lines for private industry. 


1. Shells automatically trave! 2. Shells discharging into quench 3. Shells being corried upword 4. Shells discharging from the 5. Shells emerging from the 
through alloy tubes while heating cages within tank for external and from quench tanks and dischor ged draw onto the conveyor belt of cooling chomber after their com- 
Chain conveyor design also avail internal quenching. (Photo taken onto the conveyor belts of the the cooling chomber. pletely automatic processing. 
able. without oi! in |tonk \shows mech- drow furnace 

anism.) 


IF YOU ARE CONSIDERING DEFENSE WORK CALL SUNBEAM STEWART. Designs are available for heat treating the following materiel: 


SHELLS: 75MM; 90MM; 105MM; 155MM; 3", 5”, 6", 8” Navy Shells ARMOR PIERCING SHOT (Harden, Quench and Draw). 
(Harden, Quench and Draw) CARTRIDGE CASES (Anneal, Stress Relieve). 
FORGINGS: Rotory Hearth and Pusher-type Forging Furnaces. MACHINE GUN CLIPS (Horden, Quench and Drow). 


<Siinbeam 
STEWART INDUSTRIAL FURNACE DIVISION of cfinbeam CORPORATION 


(Formerly CHICAGO FLEXIBLE SHAFT CO.) 
Main Office: Dept. 108, 4433 W. Ogden Ave., Chicago 23—New York Office: 322 W. 48th St., New York 19 —Detroit Office: 3049 E. Grand Bivd., Detroit 
Canada Factory: 321 Weston Rd., So., Toronto 9 
Aletter, wire or ‘phone call will promptly bring you information and details on SUNBEAM STEWART furncces, either units for which plons are now ready or units 
especially designed to meet your needs. Or, if you prefer, a SUNBEAM STEWART engineer will be glad to call and discuss your heat treating problems with you. 
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One of many Holcroft malleablizing furnaces 
5 in which the above type of equipment is used 


How Live Load Ratio was improved 250% 


A large midwestern implement foundry has proved that 
use of trays and boxes made of Driver-Harris alloys, for mal- 
leable annealing of small parts, results in outstanding savings 
in deadweight and better heat transfer. Production has been 
stepped up considerably by increasing live load and shortening 
the heat-treating cycle. 

Hard cast iron boxes, formerly used in tunnel kilns, 
weighed 650 pounds each, and carried a maximum work load 
of 330 pounds—giving a load ratio of approximately 0.5 to 1. 

Boxes in service today are fabricated from ¥g” Nichrome* 
sheet. These are pinned to specially designed trays of cast 
Chromax* (see illustration). Box load is 400 pounds. Total 
weight of a box and tray is 180 pounds. Thus load ratio is 
400 to 180, or approximately 2'/, to 1. 

Such a remarkable improvement in the ratio of live load 
to deadweight of containers (almost 250%) has, of course, re- 
sulted in proportionate improvement in efficiency—or fuel 
saving. 


To date, these boxes and trays have given 36 months of 
service in a continuous malleablizing furnace. During this 
period, they have made 480 trips through the furnace—repre- 
senting 480 heat and cool cycles. They have been in the furnace 
22,640 hours, about 86% of the total elapsed time, under tem- 
peratures up to 1725°F, Each box has annealed 90 tons of work. 


Neither boxes nor trays are showing any permanent dis- 
tortion or embrittlement. In fact, they are performing as well 
today as when first put into service, and are proving con- 
clusively that malleable annealing can be a clean, labor-saving, 
fuel-saving operation. 


Here is but another example of how Driver-Harris alloys 
are being applied to great advantage in the heat-treating field. 
Why not consult with us for a solution to your heat-treating 
equipment and furnace part problems? Although the demand 
for D-H products in the present emergency is engaging the re- 
sources of this firm to an unprecedented extent, we shall be glad 
to serve you to the best of our ability. 


Nichrome and Chromax ore manufactured only by 


Driver-Harris Company 


HARRISON, NEW JERSEY 


*T. M. Reg. U.S. Pot. Of. 


BRANCHES: Chicago, Detroit, Cleveland, Los Angel San F 
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JUST A FEW DESIGNS of 
Norton Alundum* burner blocks 
now in service in high tempera- 
ture gas- or oil-fired furnaces. 


is right for your furnace? 


If your burner block specifications 
call for extremely high resistance to 
temperature and abrasion, it will 
pay you to specify Norton Alundum 
refractory, in the design that best 
meets the demands of your particu- 
lar oil- or gas-fired furnaces. 

Norton Alundum burner blocks, 
users report, are superior to any- 
thing else they have used, particu- 
larly when combustion takes place 
wholly or partially in the tunnel of 
the block. 


Quality Control 


The proved superiority of Norton 
burner blocks is based not only on 
their high refractoriness and chemi- 
cal stability, but also on the quality- 
control steps taken in their manu- 
facture. 

Composition and uniformity of 
the mixture are carefully controlled. 
Manufacturing operations are car- 
ried out under conditions that as- 
sure maximum density for minimum 
permeability and complete absence 
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of cracks and Jaminations. Thorough 
drying and careful kiln firing assure 
uniformly high quality. That's why 
you can expect longer life from 
Norton burner blocks than from 
other types of materials. 


Write for Data Sheet R-IN 

For more complete information 
about Norton burner blocks, con- 
sult your nearby Norton represen- 
tative, or write direct for Bulletin 
R-IN. NORTON COMPANY, 325 
New Bond St., Worcester 6, Mass. 


*Trade-Mark Reg. U. S. Pat. Off. and Foreign Countries 


QUALITY CONTROL of the manufacture of 
Norton Alundum burner blocks assures uniform 
structure, low permeability, freedom from cracks 
and high chemical stability 


Canadian 


WNORTONP 


MARE AEG. U.S. FAT. OFF. 


Making better products to make other products better 


Special REFRACTORIES 


Representative 
A. P. GREEN FIRE BRICK CO., itd. 


TORONTO, ONTARIO 
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An important aspect of steel manufacturing 
is that, in the great majority of cases, steel is 
“tailor-made” to meet a specification or to make 
a particular part. It is therefore necessary for the 
steelmaker to know as much about each heat of 
steel as can be efficiently obtained. The tests 
described below are the main tests run by the 
steel producer to check the quality of the steel 


BEND TEST 


Bend tests are employed to determine the ability 
of steel to withstand cracking during subsequent 
forming operations at the customer's plant 
Basically, the test consists of bending test pieces 
through certain specified arcs. (photos | and 2). The 
amount of bending a piece of steel will withstand 
depends on its chemical composition, its tensile 
strength, its thickness, and its grain structure. 


HARDNESS TEST 


Abrasion, indentation, wear, 
cutting and shearing . all 
these are related to the hard- 
ness factor of the steel. Hard- 
ness tests are most often made 
after the steel has been heat- 
treated or just before it is to 
be temper rolled. Hardness is 
measured by Rockwell or 
Brinell testing machines 
(photo 3) which indent the 
surface of the specimen with 
a predetermined load. The 
relationship of the load and depth of indentation 
is then translated into a hardness reading. 


CUPPING TEST 


Clues to a steel’s suitability for future drawing 
operations are uncovered by the cupping test. In 
this test, a sample piece of steel is placed in a special 
machine in which a smooth metal ball is forced 
against the flat surface of the specimen thus draw- 
ing it into the form of a cup and continuing the 


against the specified requirements. Naturally 
these tests do not stand alone as the final quality 
determinants. The steelmaker uses many other 
tests and his metallurgical experience as well 
as his knowledge of the steel fabricating 
processes to assure the customer of the right 
steel for the job. 


distortion antil the material is fractured (photos 
4 and 5). 


TENSION TEST 


In applications where the stee! will be under stress, 
either static or dynamic, the : 
steel mill quality control de- 
partment is interested in 
determining certain mechan- 

ical properties of the steel 

tensile strength, yield point 

and the amount of elongation 

in a specimen of a certain 

length. Specimens of the vari- 

ous products are pulled 

asunder until fractured by 
hydraulic or mechanical 

testing machines which accu- 

rately measure the applied 

load (photos 6 and 7). 


CHEMICAL DETERMINATION 


The most widely used tests for quality control of 
steel at the mill, are the tests which determine 
chemical compositions of the raw materials and 
the finished products. It is 

estimated that Inland runs 

1,250,000 chemical determina- 

tions each year. In addition to 

the wet chemical tests, the 

spectrographic method (photo 

8) is widely employed for 

making quick, accurate deter- 

minations. 
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By E. C. Wright* 
Head, Department of Metallurgy 
University of Alabama 


specified manganese content in 


More Manganese large portion of the sleet 


From American 


Ores and Slags 


Maneanese is vital to the production of 
steel; therefore, any method for extending the 
supply of this element is of primary importance 
in this period of international tension. In 1948, 
the steel industry consumed nearly 1,500,000 net 
tons of manganese ore containing 590,000 tons 
of manganese. The current problem is to deter- 
mine what must be done to assure manganese 
supplies for even higher rates of production. 
The simplest answer would be to obtain a suit- 
able stockpile of proper ores for standard ferro- 
manganese production in time of emergency. 
Although such a stockpile is being accumulated, 
we should be prepared for the time when this 
procedure breaks down or the = stockpile is 
inadequate. 

The critical importance of manganese relates 
to its effect in combatting the deleterious effects 
of sulphur in steel of all types and grades. 
During recent years the sulphur content of such 
basic raw materials as coal, coke, and pig iron 
has gradually increased and has simultaneously 
increased the amount of necessary manganese. 
Openhearth metallurgists are alive to this prob- 
lem, and only recently the details of sulphur 
control by manganese have been thoroughly dis- 
cussed by D. E. Babcock in the 1949 Yearbook 
of the American Iron and Steel Institute. 

In addition to the increase for sulphur con- 
trol, there has been a tendency to increase the 


produced. As a result of these 
changes, the consumption per 
ton of ingots has steadily in- 
creased from about 11 Ib. Mn 
in 1940 to more than 13.5 Ib. 
in 1948, and the figure is prob- 
ably even higher at the present 
time. 

Assuming that Ib. of 
manganese will be used in each 
of the 100,000,000 tons of steel 
produced in 1950, the total 
annual manganese requirement 
now reaches 700,000 net tons. 
This is nearly equivalent to 
the yearly production of cop- 
per or aluminum and serves 
to emphasize its tremendous 
strategic importance. 

The principal source of manganese for the 
steel industry is standard ferromanganese pro- 
duced from blends of high-grade manganese ores 
A little over 90% of the ore is imported, the 
major sources being Brazil, the Gold Coast, 
India, and the Union of South Africa. (Russia 
used to be a prime source of supply.) American 
ores come almost entirely from Montana; in 
1948 this amounted to 9.4% of the total. Intensive 
investigations have shown that processes aimed 
at utilizing available low-grade American ores 
have all proved to be uneconomical. 

It has long been recognized that the steel 
industry throws on the slag dump as much 
manganese as it uses in the form of ferro-alloys. 
Typical slags in the various stages of steel 
manufacture in American plants are shown in 
Table I; their manganese content runs around 
20° — even higher, depending on the type of 
refining operation employed in finishing the 
steel. Numerous attempts at reclaiming this 
manganese by leaching, smelting, or concentra- 
tion methods, have all been unsuccessful in 
terms of yield for effort and material necessary. 


*The author appreciates the counsel and guid- 
ance of A. B. Kinzel, president, ©. M. Offenhauer. 
research metallurgist, and Walter Crafts, chief metal- 
lurgist of Union Carbide and Carbon Research Lab- 
oratories, Inc. T. C. Ereon assisted in making and 
treating the experimental heats. 
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The manganese in the low-silica slags (such as 
openhearth runoff and final slags) may be recov- 
ered by leaching with sulphuric acid and elec- 
trolysis of the solution but the consumption of 
acid in reacting with the iron, lime and magnesia 
combined with the high power cost for electro- 
Ivtic recovery of the manganese (6 kw-hr. per 
Ib.) makes this method uneconomical. 
with reducing 
and phosphorus into a 


Smelting 
materials reduces all the iron 
low-grade 
alloy unsuited for finishing operations on heats 
of steel. On the other hand, the high-silica slags 


manganese 


sunese ores such as those found on the Cuyuna 
Minnesota. Use of such materials 
would have little effect on transportation costs 
of the raw material 


range in 


a factor which has greatly 
handicapped the use of low-manganese ores, as 
many of the deposits are far from steel pro- 
ducing centers. 

The method of concentrating manganese 
values proposed in this article (and on whieh 
patent has been applied for) depends on the 
above-mentioned fact that manganese tends to 
oxidize more readily than other constituents of 


Table I — Analyses and Quantities of Steel Mill Slags 


BeSSEMER SLAGS 


SLAG 


Min. Lapie 


Mago 34.10 
(Mn) 26.40 

FeO 10.70 
(Fe) 8.32 15.70 15.90 

SiO 54.50 o3.44 90.30 

Cad 0.40 0.50 245 

MeQ) 

PLO 

ALO, 0.20 

Lb. slag ¢f? a0 130 165 

Lb. Mn ¢f) 13.2 21.4 25.8 


23.00 
18.51 
20.24 


24.10 
18.68 
20.50 


Runorr (b) Ruxorr (d) 


OPEN HEARTH SLAGS 


FINAL LADLE (e) 


20.80 16.067 7.17 
16.10 13.68 5.65 
27.00 42.20 15.02 24.60 
oo 32.80 11.68 19.30 
20.14 17.05 12.0 

46.85 12.20 
8.00 1.20 

151 


44.20) 
$4.30 


5.10 
28 


‘a’ Based on pig iron with 1.08% Si and 0.80% 


Mn. 


(b+ Quoted from Bray, “Ferrous Production Metallurgy”. 


(ce) Based on hot metal with 0.50 Mn; average of several heats. the 
‘Basie Openhearth Steelmaking”, A.I.M.E. of 
(e) Deoxidation slag from rimmed steel heat (45% 


(d? Quoted from 


(f?) Pounds per ton of steel. 


from the bessemer converters are insoluble in 
acid and so low in manganese-iron ratio that 
they yield a very low-grade manganese alloy 
when smelted. 

Studies of the bessemer process during the 
last 50 years have established the sequence in 
which impurities in the pig iron are oxidized; 
thus, manganese and silicon are oxidized before 
much of the carbon goes. Unfortunately most 
of this work has been done with normal besse- 
mer pig irons with less than 0.6°° manganese, 
and the resultant slag is similar to the bessemer 
ladle slags shown in Table I. 

Based on many observations in the literature 
and on thermochemical data it was deduced that 
slags quite high in manganese might be obtained 
by blowing pig irons containing higher man- 
gunese (in the range of 1 to 8%). Sueh pig 
irons may be readily made by adding to the 
normal iron ore burden of the blast furnace 
various amounts of reeyeled flush or final open- 
hearth slags, bessemer slags, or low-grade man- 
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bath 
silicon. 


with the exception 
These two are 
Mn recovery). almost simultaneously and 
rapidly eliminated in the first 
stage of oxidation, while the 
other constituents 
unaltered. 


remain behind, largely 
By the use of this principle, slags 
sufficiently high in manganese and of a manga- 
nese-iron ratio approximating that in some lower 
grade foreign ores may be obtained, such as the 
African ores containing 38 to 40° Mn, 12 to 
16% and 3 to 20¢ 
being 


SiO., which are now 
imported in considerable 
blending purposes. 

Experimental Procedure = The early stages 
of oxidation were studied by melting a number 


tonnage for 


of induction furnace heats of pig iron, oxidizing 
the charges to various degrees, and collecting 
samples of slag and metal. The composition 
was adjusted to different initial contents by add- 
ing manganese and silicon metal to a molten 
pig iron. 
platinum 


Temperatures were determined by 


thermocouples, and the melts were 
oxidized by high-purity oxygen 


through an iron or silica tube. 


introduced 
(High-purity 
oxygen was used because it was convenient, but 
it is believed that proportionate oxidation by 


fare 

i 
bi | 
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air or other oxygen source would produce sim- 
ilar results.) Oxygen consumption was measured 
by a medical oxygen rotameter; the rate of flow 
was generally about 6 |. per min. The power 
input into the furnace was reduced during the 
blowing period to compensate for the heat pro- 
duced by oxidation. At the end of the blowing 
period, the bath temperature was remeasured, 
and samples of slag and metal were obtained. 
The slag appeared to change from a 
refractory and 


rather 
thin, fluid 
The fluid 
slag was removed as completely as possible by 
freezing it on an iron rod; by this means the 
variations in slag composition caused by reac- 
tion with the colder crucible walls were mini- 
mized. (There little the silica 
crucibles. Some of them were reused without 


viscous mass to a 


liquid as the oxidation proceeded. 


was attack on 


oxide content of the slag is dependent on the 
manganese content of the metal bath at the time 
the slag was removed. 

Note the following figures: 


Hear No. 
5-392 
5-380 
5-393 
5-52 
5-651 
5-391 
5-300 


MN IN SLAG 
21.65 
21.91 
44.13 
37.43 
45.03 
47.88 
49.76 


Mn IN Brown Metat 

0.35 

0.41 

0.55 

0.69 

0.70 

0.77 
The more important relation between residual 
manganese in metal and the ratio of manganese 
oxide to iron oxide in the slag is shown graph- 
ically in Fig. 1, wherein connected points repre- 
sent successive samples taken at intervals during 
the oxidation of one melt, and isolated points 


severe cutting at the slag line.) 
Results 


bef« re 


represent the end of other heats. It is apparent 
that slags containing more than four times as 
much MnO as FeO were obtained from the melts 
in which oxidation stopped before the manganese 
dropped below O.8° Below 


Chemical analyses of the metal, 
after oxidation, and of the slags 
produced in representative heats, are listed in 
Table IL It is apparent that the manganese 


and 
in the metal. 


this 


Table Il — Data on Experimental Heats 


ANALYSIS 


ANALYSIS OF 
ArTer BLOWING 


Temp., 


Livers ANALYSIS OP SLAG (f/ 


Blown 


Feo 


1.40 
4.17 
1.06 
3.08 
1.40 
1.00 
3.96 
3.91 
3.83 
1.40 
3.80 
3.80 
3.57 
3.42 
3.30 26 30 

23.5 
240 
108 
126 
120 


0.98 1439 
1452 
1462 
1529 
1424 
1462 
1474 
1507 
1525 
1473 
1504 
1518 
1534 
1548 
1546 
1568 
1362 
1398 
1629 
1628 


0.66 
0.47 
0.32 
0.25 
0.87 
0.61 
0.28 
0.09 
0.74 


20.67 
23.85 
19.97 
21.91 
51.95 
52.89 
52.65 
52.20 
49.76 
53.40 


34.63 
30.61 


42.48 
44.28 
39.72 
46.60 
40.24 
11.00 
10.64 
30.92 
39.12 
37.50 


0.52 


5-389 
Note a) 


5-300 
(Note a) 


0.42 
0.59 
0.26 


52.67 92 36.00 
53.81 9. 47.20 
53.52 
54.49 10.40 
47.88 13.88 
21.65 26.60 
14.13 33.36 
37.43 43.26 
15.03 40.08 


5-391 
(Note b) 


0.12 
0.07 
0.20 
O18 


5-392 
5-393 (b) 
5-652 ¢b) 


5-651 


3.77 
3.98 
4.17 
3.04 


(d) 
(d) 
0.55 (d) 
O00 


0.46 ¢d) 
201 ¢d) 
2.13 (d) 
3.64 


3.33 (b) 


‘a’ Silica tube used for blowing oxygen; this dissolved, increasing SiO, content of slag. 

(b) Iron pipe used for blowing oxygen; this dissolved rapidly and was oxidized to FeO by the oxygen pass 
ing through the hot tube immersed in the bath. This increased the FeO content of the slag and the iron content of 
the bath, diluting the carbon content. Between 5 and 12 Ib. of pipe per heat was consumed in various heats. 

(c’ Temperature regulated by balancing power input against cooling effect of water-cooled induction coil. 
Increase partially due to exothermic reactions. 

(d) These four heats show how final Mn content of metal bath affects the MnO/FeO ratio in the slag. 

(e) Sulphur content of base iron 0.05%; final sulphur content of bath 0.03; of slag 0.07%. 

(f?) Phosphorus content of slag 0.03%; phosphorus in base iron not recorded, but was much higher than this. 

(gq) Siliea crucibles used in all heats; runs in magnesia crucibles showed higher phosphorus in slags. 
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4.17 0.75 
1.06 0.52 
( 3.98 0.32 38.37 
4.63 0.35 31.63 0.69 f 
4.00 3.79 7.47 6.95 { 
3.96 2.84 6.18 8.56 
| 3.91 2.34 7.33 7.18 
3.83 1.55 7.62 6.85 7 
3.77 0.77 10.63 4.8 ge 
3.80 3.41 O34 5.72 4 
3.57 2.76 4.82 ; 
3.30 1.52 6.21 
7.00 
2.85 5.05 
J 1.94 ¢b) 
241 ¢b) 
3.43 (b) 
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level, the rate of iron oxidation increased rap- 
idly. (This work was done in the laboratories 
of the Union Carbide & Carbor Corp. in 1949.) 

Two additional heats containing 7% Mn 
have since been ireated in the same manner to 
determine the effect of higher manganese. The 
heats yielded a much larger slag volume, but 
its composition was 57% MnO, 36% SiO,, and 
6.5% FeO (MnO/FeO = 8.7). This indicates that, 
when the high-manganese iron is oxidized in a 
silica vessel, an equilibrium slag of approxi- 
mately 50 to 58° MnO, 35 to 40 SiO. results. 
This is similar to what occurs in the acid open- 
hearth or acid bessemer process since any excess 
of basic oxide reacts with the SiO, lining to 
vield a fairly constant slag analysis. 

This phenomenon is also apparent when the 
residual manganese is plotted against silicon in 
the bath at different stages, as shown in Fig. 2, 
wherein the connected points have the same 


Production of High- Manganese 
Slags for Resmelting 


The results of these experiments confirm the 
well-known observations that manganese and 
silicon are oxidized early in the bessemer blow. 
Figure 3 describes the change during a typical 
blow, as reported by C. D. King in his paper 
“75 Years of Progress in Iron and Steel” in 
Transactions of the A.I.M.E. for 1948, p. 108. 
Manganese and silicon are reduced to very low 
values before much carbon goes or nitrogen is 
picked up. The present experiments indicate 
that the blow may be interrupted after a large 
part of the manganese has been oxidized, even 
from high-manganese pig, and while the bath is 
still high in carbon. This enables the steelmaker 
to separate a manganese-rich slag and still have 
a high-carbon hot metal at an increased temper- 

ature —— a highly desirable 


10 


9 
w 
\ 
= 
& 


Heat 5-389 | 


material for subsequent 


steelmaking operations. 
The adaptation of such a 
process to existing steel 
mill equipment and oper- 
ating cycles may be ac- 
complished without much 
difficulty, since the man- 
ganese-rich slag might be 
separated while the metal 
bessemer 


is in a con- 


verter, in a mixer, or in 
transfer ladles. 


O 04 08 12 16 20 24 


% Manganese Remaining in Metal 


Fig. 


It will be noted that 
manganese and silicon tend to oxidize simulta- 
neously. 
In the first two heats of Table Il the oxygen 
introduced through a fused silica tube. 
Material from the hot tube reacts with the basic 
oxides and dissolves in the slag, thus increasing 
its silica content. It is believed that this approx- 
imates the conditions in the bessemer converter 
where the bottom tuyeres are rapidly eroded by 
FeO formed by the air blast. In all the other 
heats of Table II the oxygen was introduced 
through a small iron pipe. This pipe dissolved 
readily in the bath and some of the oxygen also 
reacted with the red-hot pipe before it could 
enter the bath. As a result, the slags from these 
heats contained higher FeO. 


significance as in Fig. 1. 


was 


Vetal Progress: Page 350 


VnO FeO Ratio in Slag Versus Residual Manganese in Metal. 1. 
Data from Table I plus several isolated points from other experimental heats 


32 36 40 Several significant 
observations may be made 
concerning the tests: 

Slags with a man- 

ganese-iron ratio of over 

® may be readily made. 

This ratio is highly important in the making of 

manganese alloys of a suitable grade, and makes 

these slags superior in this respect to the low- 
grade African ores which have a Mn/Fe ratio 

of only 2.5. 

2. Slags with very low phosphorus and sul- 
phur are obtained when an acid (silica) vessel 
is employed for the oxidation. 

3. Oxidation of iron is greatly retarded as 
long as the bath contains more than 0.8% Mn. 

4. A desiliconized “wash metal” containing 
about 3° carbon, 0.8% manganese and all the 
original phosphorus in the pig iron (which has 
been superheated by the exothermic oxidation 
of the manganese and silicon) would be highly 
desirable in accelerating steel production in a 
basic openhearth. 


x 
J 
8 + + + + + 
Heat 5-390 
4 + + + + +— + 
A 
e | 
0 28 


in the separated slag. Such 
a high-manganese pig can 
be produced in normal blast 
furnace operation at little 
extra cost, if the charge 
utilizes low-grade manganese 


Fig. 2 


ores or manganese -bearing 
slags such as openhearth 
runoff slags, bessemer converter slags, 
ladle slags, and some final openhearth 
slags. 

For many years it was standard 
practice at several integrated steel plants 
to make pig irons containing 2% man- 
ganese. The object was to desulphurize 
the hot metal more effectively and to 
obtain a higher residual manganese at 


Carbon 


w 
9 
is) 


% Carbon, Silicon or Manganese 
is) 


Relation Between Manganese 
and Silicon in Metal Bath (Held in 
Silica Crucible) During Various Stages 
of Oxidation; Logarithmic Coordinates. 
One result for Heat 5-392 (0.11% Mn 
and 0.01% Si) lies off the diagram a siliceous slag high in 


Fig.3 
14 


An analysis of the data tapping time. Such high- 
in Table II shows that the manganese pig irons were 
higher the initial manganese readily made by recycling 
content of the pig iron, the += he) bessemer or runoff slags 

pig 20 o> & 
greater will be the propor- © — through the blast furnaces. 
i se which is £ ractics , is eXx- 
tion of manganese which is - Heat 5-39) Practically none of this ex 
recovered in the slag. Thus, o e tra manganese originating 
if a 2% manganese pig iron S i ad | | in the pig iron was recov- 
were blown to 0.8% man- = & ered in the finished steel, 
ganese, a little more than \ as most of it was oxidized 
half the manganese might 50 050 ry and joined the f ac 
‘ anganese mig ae 6 we and joinec e furnace 
be recovered, but if a 4% c slag; it was called “run- 
On Slag; it was calle run 
manganese charge were around manganese”. 
blown to 0.8°, then about 020 | L | This investigation was 
io of it would be found 005 alo 02 05 ‘O earried out in silica cru- 


% Silicon in Bath cibles, thus simulating acid 


practice, and slag analysis 
indicated about 
phosphorus. Hence, the 
proposed method in acid 
converters would produce 


manganese and low in 
iron, which, when silicon is not objectionable, would 
be a desirable raw material for the preparation of 
manganese alloys. Recent estimates sent me in corre- 
spondence with metallurgists in the steel industry have 
indicated that between 100,000 and 200,000 tons of man- 
ganese (as silicomanganese) could be used in place of 
low-silicon ferromanganese for ladle additions in a year 
of operations which produced 100,000,000 ingot tons. 
The metal remaining in the vessel after partial 
oxidation would contain about 0.8% manganese and 
0.10 to 0.20% silicon, along with more than 3° carbon. 
In some of the heats described in Table Il, wherein an 
iron pipe was used to introduce the oxygen, the final 
carbon content is below 3%, due to dilution of the bath 
from the melting pipe; the extent of this dilution 
reached as high as 30% of the charge. However, the 
undiluted metal is practically a “wash metal” and, as 
previously stated, should be entirely suitable for further 
refining. In fact, because of its low silicon, this should 
actually accelerate openhearth operations and reduce 
the lime requirements. 
A concrete example of the results possible 


0.020 from this process may be given by calculating 


the amount of manganese recovered from a pig 


150. ae 0015 « iron containing 4% manganese. If this pig iron 
& were oxidized to the point where the manganese 

2 content fell to 0.8%, slag containing 64 Ib. of 

100}——+ 0010 5 manganese would be produced from each ton of 
ae this pig iron. If 90 of this slag were separated 

0.005 from the bath and shipped to a ferro-alloy plant, 


Bath Analyses During a Typical 
Blow in Acid Bessemer Practice (King) 
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and if 85° of the manganese in the slag were 
reduced on smelting, 49 Ib. of metallic manga- 
nese would be returned to useful form as a man- 
ganese alloy for each ton of 4° 
entering the steel plant. 


Mn pig iron 
Since the average 
American openhearth furnace charge approxi- 
mates 50° serap and 50° pig iron, a steel plant 
using this process will thus recover about 25 Ib. 
of manganese for every ton of steel produced 
from a charge containing 4° Mn pig iron. As 
was pointed out earlier in this paper, manganese 
requirements per ton of steel are now between 
13 and 14 Ib. 

Thus, if sufficient manganese is available in 
domestic ore or slag to an integrated steel plant 
to make half its pig iron requirements as 4% 
manganese pig, that plant would be substantially 
independent of the Government's stockpile. 
Appropriate burden sheets clarifying this point 
will be presented later in this article. 


Smelting of High- Manganese Pig 


Blast furnace burden sheets based on basic 
Mesabi ores have been calculated for various 
mixtures of Mesabi and Cuyuna ores, openhearth 
slags and converter slags so as to produce pig 
irons with 4% manganese and 0.5% phosphorus 
with a coke consumption of 2000 Ib. per ton and 
a Slag weight of 1200 to 1500 Ib. per ton. <A 
typical example is given in Table IL. The charge 
shown in this table was conservatively based on 
the average dry analysis of ores now in use as 
reported by the Lake Superior Ore Assoc. for 
1949. Actually a much more favorable charge, 
using higher manganese Mesabi ores and Cuyuna 
ores with up to 10% Mn, could be employed. 
Any combination of ore mixes containing an 
Fe-to-Mn ratio of under 20 would produce a 4 


manganese pig iron. (The respective consump- 


Table Ill — Blast Furnace Charge for 4% Mn Pig Iron 


MIXTURE 
MATERIAL 
Mesabi ore 2545 S65 1426 
Cuyuna ore 1000 47.8 
Stone 810 0.50 1.0 0.03 
Coke 2000 0.70 14.0 0.02 0.40 


Totals 2000 9.6 


O075 1.9 0.75 
$78.0 0.25 2.5 1.62 
Openhearth slag 600° 13.0 78.0 O80 4.8 8.00 


S10, ALO, McO 


19.0 9.62 242.0 1.00) 25.5 

16.2 12.26 122.6) 3.00 30.0) 0.50 5.0 

18.0 16.00) 96.0 2.00 12.0 47.00 282.0 
3.00, 24.3) 1.00 8.0 53.00 430.0 
5.75 115.0 3.00) 60.0 


H00.5 135.5 7170 


Meran Composition 
Iron in pig 
Theoretical weight of pig iron 
‘ of good product 
Actual pig iron expected 


90.0% 
2180 Ib. 
91.7% 
2000 
phosphorus 
manganese 4.22 


The value of the manganese recovery method 
described herein can be determined only by 
actual trials in steel plants. First of all, the 
greatest benefit would be obtained if the steel 
industry could bring itself to face phosphorus 
contents in the pig iron of between 0.5 and 1%, 
as this would permit the reeyeling of large 
amounts of openhearth slags and the consequent 
production of higher manganese pig irons. Since 
the Southern steel industry has long operated 
successfully on hot metal containing 0.800 phos- 
phorus in both stationary and tilting (duplex) 
openhearth is believed that. this 
difficulty may be overcome. One of the Bir- 
mingham plants operates a 3-min. bessemer blow 
quite skillfully, skimming the acid slag before 
pouring the wash metal into a basic openhearth 
furnace. 


furnaces, it 
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SLAG ComMPoOstTion 
Total SiO, in charge 600.5 
Less for 1.5 Si in pig 
SiO, remaining 35.005 
ALO, 35. 9.16 
CaQ j 
Mg) 1.80 
Total 
Add 2% 28.4 2.00 
Total slag 1480.0 


Ratio of CaO plus MgO to SiO,: 1.50 


100.36 


tion of the low-phosphorus, non-bessemer Mesabi 
ores and the manganese-bearing Cuyuna ores in 
149 was 43,313,000 tons and 2,362,000 tons — a 
ratio of 18.5 to 1.) 

Calculation will show that a fully integrated 
steel plant with three blast furnaces and ten 
200-ton) openhearth 
balanced operation with respect to slag reeyeling 


furnaces could achieve a 


and manganese recovery by running two thirds 
of the blast furnaces and openhearths along 
conventional practices with normal hot metal 
containing about 0.80% Mn and 0.20% P. These 
furnaces would produce final openhearth slags 


— 
; 

MN 
‘ 

% La. | % La. | % % Ls. | % Ln. 
au 1.5 15.0 
4 8.0 48.0 
1.00 8.1 
¢ 
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ES 
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with 8 Mn and OS] P 
per ton of steel. 


from 150 to 200 Tb. 


The other blast furnace could produce 4° 
manganese iron, and 49 Ib. of this manganese 
could be recovered from each ton of it, with the 
“wash metal” running through the other three 
openhearth furnaces. The blast furnace would 
need 400 tons per day of Cuyuna ore of 6% 
manganese content, plus the openhearth slag. 
The plant would require the installation of the 
necessary bessemer converters for the selective 
oxidation of the 4° manganese iron. Due to 
the highly fluid slags produced the converter 
should be of the horizontal barrel type used in 
copper smelters. These would overcome much 
of the slopping and spitting trouble 
occurs in the conventional upright 
converters with this kind of slag. 

Such an operation as outlined above would 
require 55,000 Ib. of manganese per day (13 Ib. 
per ton of ingots) and would recover 45,000 Ib. 
per day from the 1000 tons of 4° 
hot metal. 


which 
bessemer 


manganese 
Similarly, if a 5° Mn pig iron could 
be made, its use would recover 64,000 Ib. of 
manganese daily. 


Phosphorus Control 


There should be no build-up of phosphorus 
in the circuit, since the low-manganese, lower- 
phosphorus slags from the openhearths on con- 
ventional practice (about 250 to 300 tons) would 
be the only slags reeyeled. The high-phosphorus, 
low-silica slags from the openhearths receiving 
the “wash metal” might be disposed of as a 
fertilizer. With high-iron charges and runoff 
slag practice, even better conditions for slag 
recycling would exist, since the flush slag has a 
higher Mn-to-P ratio than the final slags. 

A steel plant producing such slags could 
possibly sell them to the ferro-alloy producers. 
These plants have long been using small amounts 
of bessemer converter slags to blend with their 
high-grade imported ores, even though the usual 
converter slags contain less than 25° manganese. 
If slags containing over 50° MnO, 40% SiO,, 
and 10°, FeO are reduced directly, it should be 
technically possible to make an alloy containing 
60° manganese, 15° silicon and 20% iron. This 
might be used directly in finishing many heats 
of steel where the silicon may be tolerated. On 
the other hand, the enriched converter slags may 
be more economically blended to give a silico- 
manganese of standard analysis. 

The economics of this manganese recovery 
method may not be accurately estimated at this 
time since no large-scale trial has been under- 


taken. There should be some inerease in costs 
on the blast furnace in making the 4° manga- 
nese pig irons, since the slag volume and coke 
consumption would be increased; the converting 
of it will impose an additional operating cost, a 
decreased yield of hot metal for the openhearth, 
and the cost of slag skimming and slag handling. 

A fairly reasonable estimate of the cost of 
making the 50° MnO slag, taking into consider- 
ation the above items, is about 3¢ per Ib. of 
manganese. The low-grade South African ores 
being imported, which have a similar manga- 
nese content, are now selling for about 55¢ per 
unit of manganese (224 Ib.) at inland plants. 
(This approximates 242¢ per Ib.) It is evident 
that the cost of the slag recycling process 
described herein is slightly higher, but this com- 
parison is based on a conservative estimate of 
the cost of the 50° MnO slag at the steel mill. 
Full-seale use of this method with proper facili- 
ties should reduce this figure. 

There is no doubt that 4% Mn pig iron can 
be made without difficulty and it will then yield 
a 50% MnO slag if it be properly treated. The 
use of the blast furnace and bessemer converter 
as concentrating units for manganese recovery 
thus becomes technically feasible. In the current 
critical world situation a thorough study of this 
conservation process, regardless of the economics 
involved, certainly will be justified on a strategic 
basis alone. 


Summary and Conclusions 


A method has been outlined for the concen- 
tration of manganese from low-manganese mate- 
rials, such as low-grade domestic manganese 
ores and steel mill slags, consisting of smelting 
the manganese-bearing materials in a_ blast 
furnace to produce a high-manganese pig iron, 
then partially oxidizing the pig iron in a con- 
verter to obtain a manganese-rich slag. Small 
laboratory heats indicated that slags containing 
40 to 50% MnO could readily be produced by 
blowing 3 to 4% manganese pig iron down to 
about Mn. Such slags had MnO-to-FeO 
ratios greater than 4 to 1, and hence could be 
utilized in the production of manganese ferro- 
alloys. The use of acid lined vessels for oxida- 
tion of the charge assured a low-phosphorus 
slag. It is concluded that this method would be 
of particular interest in a period of national 
emergency, and that under such conditions an 
important part of the manganese requirements 
of the steel industry could be met by using our 
native, low-grade manganese ores and recycling 
the steel plant slags. (~) 
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An Eminent Living 


Clarence Edgar Sims 


Recipient, Albert Sauveur Award, 1950 
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Ix THE OFFICE of Clarence Sims at Battelle 
Memorial Institute in Columbus something new 
has been added recently. It is a plaque signify- 
ing the fact that “in recognition of pioneering 
metallurgical achievements which have stimu- 
lated organized work along similar lines to such 
an extent that a marked basic advance has been 
made in metallurgical knowledge” the American 
Society for Metals has named him for the 1950 
Albert Sauveur Achievement Award. 

He takes pardonable pride in this latest 
honor, just as he was proud of the Penton Gold 
Medal given him by the American Foundrymen’s 
Assoc. in 1945 and of the R. W. Hunt Award 
presented to him by the American Institute of 
Mining and Metallurgical Engineers in 1932. His 
pride in these symbols is tempered by his clearly 
expressed awareness of himself as a member of 
a team, a leader in an effort in which many 
associates played important parts. 

Born in Chicago on July 1, 1893, Clarence 
Sims appears to have inherited the frugality of 
his Pennsylvania-Dutch mother and the indus- 
triousness of his Cornish father — although a 
“white-collar” man, he has no abhorrence of 
grease on his hands or soot on his forehead. 
He is just as handy with tools as he is with 
his pencil —a trait that he probably finds as 
useful in his home as in the laboratory. 

Upon receiving his degrees in metallurgy 
from Hlinois and Utah he got his first job in 
1916 with the Anaconda Copper Mining Co. 
Within a matter of three years, Uncle Sam 
tapped him on the shoulder and Sergeant (f.c.) 
Sims was in the Research Division of Chemical 
Warfare Service. Back to civilian life, he joined 
Aluminum Co. of America at Niagara Falls, but 
two years later found him with the U. S. Bureau 
of Mines, first as electrometallurgist at the 
Seattle Station, and then as Supervising Metal- 
lurgist at Pittsburgh--a job he held for two 
years. In 1927, he moved back to the locality 
of his birth as Assistant Director of Research 
for American Steel Foundries in East Chicago, 
where. he spent nine fruitful years. He then 
joined the staff of Battelle Memorial Institute as 
Supervising Metallurgist and became Assistant 
Director in 1947. 

In 1920, Clarence Sims was married to 
Corinne Landgraf, a native of Wisconsin, and 
took his bride to live in Niagara Falls. 
daughters have enriched their lives. As to his 
home life, outside of his scientific pursuits, he 
has no absorbing hobbies. He likes the out- 


Two 


doors, and has even tried his hand at mountain 
climbing. His interest in golf is just strong 
enough to enable him to blow off steam. 

Quite active in numerous technical societies 
he has since 1917 written more than 75 technical 
articles on subjects ranging the entire field of 
ferrous metallurgy. His paper entitled “Inclu- 
sions Their Effect, Solubility and Control in 
Cast Steel” earned him the R. W. Hunt Award 
in 1932, while his numerous contributions on 
quality control of steel castings warranted the 
Penton Gold Medal in 1945. His pet field of 
research, in which he is recognized as a pioneer 
and which finally made him an Albert Sauveur 
Achievement Medalist in 1950, is the interrelation 
between deoxidation practice and, the structure 
of sulphide inclusions and their influence on the 
properties of steel. This work led to precision 
control of foundry practice and stimulated much 
further work by other metallurgists. 

Had our relations with Russia been more 
cordial, it is quite possible that, for his work 
on structure and sulphides, the 1950 Medalist 
would have also been the recipient of the Stalin 
Award, the Lenin Doublecross, or some similar 
“honor”. Judging from Russian periodicals, his 
classification of sulphides is generally accepted 
by Russian steel foundries. His work was 
republished over there in 1940, when acknowl- 
edging contributions from foreign sources was 
not a heresy in the USSR. It 
would not be surprising if the original discovery 
of the relationship between sulphides and deoxi- 
dation has now been traced to some Stakhanovite 
comrade, and Clarence Sims is accused of pla- 


capitalistic 


giarism and of being an enemy of the proletariat! 

In his research work, Clarence Sims has a 
keen appreciation of the value of serendipity, 
a word coined by Walpole for “the art of prof- 
iting by unexpected occurrences”. It has helped 
him materially in his metallurgical research. 
Another characteristic of his which is clearly 
revealed in his technical writings is the striving 
to find a simple explanation for phenomena that 
on the surface appear to be very complex. In 
this respect, he tries to practice the philosophy 
of the man in whose name the achievement 
medal was presented. Albert Sauveur 
stated: 


once 


The more simple picture of natural phe- 
nomena may be rejected by those who believe 
that a simple explanation proceeds from a 
simple mind, whereas a complex and confused 
conception reveals profundity of thought. 
The laws of nature are always simple and their 
apparent complexity at times is of our own 
making. 


Clarence Sims has used this as his guide. 


March, 1951; Page 355 


4 


Flow Test of 


Hubbing Steel 


Tuere HAS BEEN relatively little attention 
paid by metallurgists to the technique of “hub- 
bing” or sinking cavities in steel plastic molds 
The method is old but not 
until recent years has the cheap duplication of 
dies been necessary. This has been due mostly 
to the rapid growth of the plastics industry. 
Hubbing (or “hobbing”, as it is often called) 
instead of 


and die casting dies. 


machining of cavities, is generally 
employed when a number of the cavities of the 
same size and shape are required in a single 
plastic mold. A button mold is a good example, 
where the number of cavities varies from a few 
to over a hundred. toothbrush mold is 
another, with up to 24 cavities of the same type 
in the same mold. 

The method consists of forcing a hardened 
steel hub of the desired shape (a male replica 
of the female cavity desired) into a 
softer steel. 


blank of 
The work is done in a hydraulic 
Mostly it is done cold without preheating 
of blanks. 


press. 
Following are a few general require- 
ments for a suecessful hub: 

1. Hardness of C-58 to 60 Rockwell. 

2. High compressive strength. 

3. High polish, to obtain a similar finish 
in the cavity while 
hubbing. 

4. Ample draft on vertical sides (min. 0.010 
in. per in.). The more draft, the easier it is to 
sink the hub. 

+. No sharp corners; as large radii and 
fillets as permissible. 


also to reduce friction 


Hubs are generally made from a good grade 
of nondeforming oil hardening or air hardening 
steel. An air hardening steel with high chromium 
(11.5%) and high carbon (1.5%) will form a 
large number of cavities. 
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By Folke Halward 
Quarnstrom Tool Co. 
Detroit 


(that 
the 


The steel for hubbing 
is, the die should have 
following characteristics: 

1. Easy flow. 

2. Freedom 
impurities. 

3. Ability to take a high luster 
when polished. 

4. For its ultimate use, it 
should be able to acquire the de- 
sired surface 


steel) 


from segregated 


hardness as well as 
core hardness after heat treatment. 
5. Good compressive strength 

when hardened. 

It is common practice to anneal the blanks 
before sinking, to relieve stresses and to secure 
uniform distribution of the carbides. Then the 
blank is machined to desired size to fit the chase 
or retaining ring. The surface facing the hub 
must be flat and highly polished and the oppo- 
site side relieved to approximately 60° of the 
volume of all the hubbed cavities. (This figure 
is arbitrary and must be based on the shape and 
depth of cavity.) 

A good rule of thumb formula for determin- 
ing size of blanks for sinking round cavities is 
to make the diameter of the blank approximately 
2'. times the diameter of the hub 
usually 2 


(limits are 
The height of the 
blank should be 2', times the depth of the 
hubbed cavity. A practical limit for depth of 
cavity lies between 3 and 4 times the diameter 
of the hub — here again, subject to its shape. 
The above-stated qualifications for hubbing 
steel, listed from 1 to 5, do not always combine 
with each other. 


to 3 diameters). 


The easily flowing steels gen- 
erally have low carbon content and must be car- 
burized to obtain usable hardness; this leaves 
the core soft > sometimes too soft. Other steels 
having alloying elements to produce satisfactory 
core hardness and compressive strength, have 
less “hubbability”, and are unsuited for impres- 
sions of fine or frail details. 

is, therefore, to search for a 
quality capable of 


Common practice 

steel with flow 
reproducing the hub with 
accurate fidelity, and a desirable core and surface 
hardness when heat treated. 

Choice of steel is vital to both the mold 
maker, where the wrong selection might break 
an expensive hub, as well as to the mold buyer, 
for producing a multitude of satisfactory parts 
without breakdown in the cavity. Besides flow 
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quality and hardness there are 
other important factors to be con- 
sidered which will determine its 
usefulness, such as distortion dur- 


ing heat treating, tearing, spalling or seizing at vertical sides of 


the cavity while sinking. 


Hub, Blank and Chase for Test- 
ing “Hubbability” of Die Steels 


From the available chemical analyses and the heat treating 
specifications of the different die steels the mold maker or the 


mold buyer can determine the hardening qualities. 


If he has 


considerable experience he might also judge, to a certain extent, 
the flow property by appraising the alloying elements. This still 


leaves much to guesswork. 

For this reason the writer devised a test to 
establish the otherwise unknown “flow property”. 
It is quite simple; the tools are shown in the 
accompanying drawing. 

A cylindrical hub is used, 1 sq-.in. in area on 
its circular end (about in. diameter). The 
end is blended into the side with a 'x-in. radius 
at the corner. The side has 0.005 in. draft per 
in. (each side). Thus, the hub represents a 
common shape. 

All blanks for testing are machined to 3 in. 
diameter by 3 in. height and relieved at the 
bottom by a *,-in. deep spherical shape. 

To appraise a toolsteel, two tests are run: 
The hub is pressed into the blank with 100 tons 
pressure, and depth at this load is measured. 
Next, the hub is sunk into the blank 1 in., and 
the pressure recorded. 

Press speed is ‘2 in. per min. In our work 
a 1300-ton vertical hydraulic press was employed. 
A 3.005-in. (inside diameter) ring provided a 
0.005-in. slip-fit for nesting the blank while sink- 
ing. Table | shows some results of this test on 
ten common die steels. 

It is well worth noticing that sample No. 3 
with a Brinell hardness of 117 and No. 10 with a 
hardness of 80 required the same pressure (150 
tons) to force the 1-in. hub to a depth of 1 in. 
However, No. 10 permitted approximately 30% 


Retaining Ring 


deeper penetration at 100-ton pressure (0.622 in. 
versus 0.416 in.). 

Compare this result with figures for samples 
No. 9 and 10; No. 9 with the higher hardness 
of 93 Brinell permitted a considerably deeper 
penetration under 100 tons. 
that the steel is not a 
criterion for its “hubbability”. 

Moreover, by comparing sample No. 2 (130 
Brinell) and No. 5 


It would thus seem 


hardness of a good 


(128 Brinell, almost identical) 
we find a pair where one is considerably easier 
to hub than the other. One might suppose, there- 
fore, that the alloying elements and the structure 
of the steel would affect its flow quality more 
than the hardness. 

There is a need for further study of the flow 
characteristics, and the development of a stand- 


Table I — Results of Hubbing Tests 


: CHEMICAL ANALYS 
SAMPLE HEMICAL ANALYSIS 


No. Mx Cx Mo 
0.30 5.0 
0.50 0.60 
2.30 
5.0 0.50 Tr 
(Cold rolled carbon steel) 
1.35 | 0.20 | 0.55 


4.00 


Proposep 
INDEX 


BRINeELL 
HARDNESS 


DeprH At 
100 Tons 


Tons at 1-IN. 


160 0.290 
165 0.213 
150 0.416 
155 0.306 
195 0.250 
145 0.464 
105 0.715 
Hub broke O.025 
130 O.864 
150 0.622 


16-20 
16-21 
15-41 
15-30 
19-25 
14-46 
10-71 


13-86 


15-02 
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Moving Picture Cameras and Projectors 
of All Sorts 
Molded Parts. 


ard method for testing. This would give the 
makers of plastic molds new and valuable assist- 
ance for selecting the most suitable hubbing steel 


for its various applications. 


1 Proposed Index 


An attempt at establishing a numerical cri- 
terion, based on the tests described, is made in 
the last column of Table L It is a proposed 
“hubbing number” or index composed by the 
first two digits from each of the measurements 

tons required for 1-in. penetration, and depth 
of penetration for 100-ton pressure. 

For example, the index of 16-29 for sample 
No. 1 indicates that 160 tons pressure is required 
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Cameras 
Use a Multitude of Die Cast and 


Photo by Irving Browning 


to push a 1-sq.in. hub 
to a depth of 1 in. and, 
at the same time, the 
depth of 029) in. was 
accomplished with 100- 
ton pressure. 

These two numbers will 
reveal to the investigator 
some practical information 
about the flow condition 
for the selected hubbing 
steel and the pressure re- 
quired for a hub of certain 
size. Furthermore, it can 
be used to appraise the 
value of preliminary treat- 
ments. To show this fea- 
ture, sample No. 2 was 
reannealed, lowering its 
Brinell hardness but very 
little (2 units to 128), yet 
the 100-ton depth was in- 
creased materially, from 
0.213 in. as delivered to 
0.268 as reannealed. 

Possibly the word “in- 
dex” is not too well chosen, 
because it might imply that 
a regular progression of 
desirability follows the ris- 
ing or falling number. If 
this “index” combines a 
low first number with a 
high second number, it rep- 
resents a more “hubbable” 
steel. Thus, sample No. 7 
(10-71) can be hubbed 
more easily than No. 9 
(13-86). It is not to be 
implied that such “hub- 
bability”, desirable though 
it may be to the diesinker, is any measure of the 
utility of the die or mold in service. Until a 
considerable number of users’ records can be 
related to such a test as the one proposed, such 
an appraisal cannot be made.* 

Generally speaking, such a test will also 
assist in expressing the hubbing technique in a 
more exact manner, and enable more precise 
comparisons to be made. i) 

*Eprror’s Nore It is interesting to note that 
the hubbed dies preferred by Freeman Anderson, 
chief metallurgist, National Lock Co. (see “Critical 
Points” for January 1950) for molding plastic arti- 
cles have compositions similar to sample No. 7 


(Index 10-71) pack carburized after hubbing to 
produce a deep case. No. 1 (Index 16-29) is pre- 


ferred for die casting dies. 
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Manufacture 


Quality Steel 


in Russia 


Ix RUSSIA the term “special steel” covers not 
only all alloy steels but also carbon toolsteel, 
and even free-cutting steels high phos- 
phorus or sulphur. The bulk of such quality 
material is manufactured in a few works admin- 
istered by the Special Steel Department (official 
abbreviation, Glav-Spec-Stal) of the Ministry 
of Ferrous Metallurgy. In addition to handling 
general problems of man power, production, 
and supply, Glavspecstal also establishes detailed 
technological instructions which are to be liter- 
ally obeyed by all concerned, from the works 
manager down to the melter at the furnace 
and the roller at the mill. Any departures from 
this official “cookbook” — often necessitated by 
the usual shortage of suitable materials and 
tools are associated with grave personal risks, 
including a charge of sabotage. Such orthodoxy 
is, however, useful on other grounds because it 
tends to compensate for the deficiency of tech- 
nical operatives and scarcity of skilled labor. 

Major works producing quality openhearth 
steel are located in Stalingrad, Stalino (Donets 
Basin), Moscow, Leningrad, Stalinsk (Kuznetsk, 
Siberia), Zlatoust, Serov, Lysva, and Tshusovoy 
(Ural region). Four of those works are large 
integrated plants with blast furnaces of 33,000 
to 50,000 cu.ft. volume (930 and 1400 cu.m.), 100 
to 250-ton openhearth furnaces with an average 
capacity of 200 tons, and modern rolling depart- 
ments headed by 43-in. reversing mills driven 
by 7000-hp. motors. 


of 


By N. H. Polakowski 
University College 


Swansea, Great Britain 


The greater part of electric 
steel production is concentrated in 
“Elektrostal” (near Moscow), in 
Zaporozhe, Zlatoust, and Lenin- 
grad. In addition many of the 
larger machine-building works have 
small electric furnaces and produce 
toolsteel for their own use. Such 
are the Stalin Automobile Works 
in Moscow, the Machine Building 
Works in Kramatorsk (which makes 
high speed steel) and the Ball Bear- 
ing Works in Gorki (which makes 
1% chromium steel). The size of 
the electric furnaces varies, but 30 
tons nominal capacity is quite com- 
mon for are furnaces. Four tons 
capacity was the maximum for the 
high frequency induction furnaces 

installed in the U.S.S.R. up to 1946. 

Low-Alloy Constructional Steel — Russian 
standard specifications for low-alloy steel closely 
resemble those in other countries. Most of the 
brands are produced in two grades, the differ- 
ence lying mainly in the maximum sulphur and 
phosphorus. Limits for Class A metal (usually 
electric furnace steel) were 0.04% S and 
0.035% P. The chief user of this was the aircraft 
industry, but the automobile and tractor indus- 
tries were normally supplied with openhearth 
material with 0.05 max. S and 0.04% max. P. 

Early technological instructions (about 1935) 
forbade the use of more than 30% low-alloy 
scrap in the charge. The average charge for an 
electric chromium-nickel steel, for instance, con- 
sisted of the permitted 30% of Ni-Cr scrap, 10% 
pig iron, 1° ferromanganese, the balance being 
carbon steel scrap (two thirds heavy). Later on, 
when the stocks of low-alloyed scrap piled up, 
a new practice was elaborated so that the higher 
carbon (0.30 to 045°) nickel-chromium steels 
could be made with up to 70% alloy serap in 
the charge. 

Not until 1944 did the “Elektrostal” works 
successfully solve the problem of making low- 
alloy steel with less than 0.2% of carbon (case 
hardening quality) from a charge with 50 or 
60% serap and soft carbon steel (below 0.05% C) 
added to balance. 

Stainless and Heat Resisting Steels — Steels 
of the 18-8 type are produced in Russia both 
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with and without titanium 
addition to prevent weld 
decay. The lower limit is 
computed from the formula 
Ti =5(% C— 0.03). Pro- 
duction of 18-8 with less than 
0.07 carbon was long ham- 
pered by scarcity of suitable 
ferrochromium; furthermore, 
the ferro manufactured by 
the Tshelabinsk Ferro-Alloy 
Works contained up to 2% 
silicon. This, together with 
the additional silicon present 
in the ferrotitanium, often 
led to rejections due to a 
specification of 0.08% 
Si in the finished steel. 

In spite of Russia's un- 
limited resources of manga- 
nese, stainless steel of the 


max. 


chromium - nickel - manganese 
type was rare. The 1943 
specifications quoted — three, 
two of them being valve steels 
with about 0.4% C, 1 to 2% Si, 
18 Cr, 5 to 7% Ni, and 3 to 
6° Mn, and the third a rust- 
less steel with 0.15 to 0.30% 
C, 0.8% Si, 18% Cr, 4% Ni, 
and 8 to 10% Mn. I believe 
that these steels did not enjoy 
#reat popularity; seemingly 


N. H. Polakowski 


A Grapuate Mechanical Engineer 
“% (1938) from the Polish Univer 
sity of Lwow, Mr. Polakowski 
worked until 1945 in his native 
country as production engineer and 
departmental manager in tube mills 
except for the 1940-1941 period when 
he was employed by the distribution 
bureau of the People’s Commissar 
iat of Ferrous Metallurgy, U.S.S.R. 
This gave him “an unusual oppor 
tunity to see and read things which 
normally are not widely known” 

to quote his words. With the aid of 
the British Iron and Steel Institute 
he emigrated to England in 1948, 
and joined the metallurgical staff of 
the University College in Swansea. 
He received the Carnegie Silver 
Medal in 1950 for his paper “The 
Compression Test in’ Relation to 


ingots are hammered down to 
approximately 5x5-in. squares, 
cooled in pits, reheated to 1975 
to 2050° F. (1080 to 1120° C.) 
and finally rolled to size on an 
18-in. mill. 

Resistance wire similar to 
“Nichrome” is manufactured 
in very limited quantity and 
its use is restricted to essen- 
tials. Most of the resistance 
wires are made of “Fechral”; 
four qualities are available, 
with alternatively 0.06. or 
0.15 max. carbon, 17 or 25% 
Cr, and 4 to 7% Al, thus re- 
sembling the “Megaphyr” or 
“Kanthal” alloys. Although 
the Cr-Al-Fe alloys have poor 
strength properties at high 
temperature and become brittle 
after prolonged use, those 
manufactured in the U.S.S.R. 
seem to be inferior to the ones 
produced abroad. As a result 
of an investigation made about 
10 years ago on the life of 
the heating spirals in electric 
cookers of Russian make, the 
present writer found that their 
average was from four to five 


weeks. Spare spirals are ex- 


their production was largely Cold Rolling”. 


a wartime measure. 

High-chromium ferritic steels are widely 
used for high temperature service, such as 
recuperator tubing. This material presents con- 
siderable difficulties, both for the melt shop and 
also for the rolling mills, and just before the 
last war the amount of rejects from production 
defects was often over 50°. Wartime techno- 
logical instructions recommend that steels with 
less than 0.15% earbon and 26 to 380] chromium 
be cast in small ingots = from 700 to 850° Ib. 
Molds are smeared with molasses, are bottom- 
fed and have hot tops. Excessive pipe is com- 
batted with a little thermit to superheat the 
metal in the sinkhead; the sinkhead is then 
completely filled with reducing slag (white slag 
containing no carbide) from a nearby furnace. 


Ingots are cooled in the molds for 10 hr. and 
their temperature must not exceed 925° F. (500° 
C.) when removed and placed in the continuous 
preheating furnace in which they remain for 
8 hr., their temperature on delivery being 1925 
In the forge the 


to 1975° F. (1050 to 1080°C.). 
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tremely hard to get “because 
the country is large and the 
demand rapidly growing”. 
Ferro-Alloys 
produced in Russia are listed in Table I. 


Some typical ferro-alloys 


High Speed Steel 


The prewar high speed steels manufactured 
in the U.S.S.R. were of the foolproof 18-4-1 type, 
the best brand (“RK”) containing 5% 
(recently increased to 10% ). 


cobalt 
Much work has 
been done by research institutions and by works 
laboratories since 1935 in order to produce a 
good substitute containing as little tungsten and 
molybdenum as possible. The idea of inventing 
such a phantom steel was neither new nor 
exclusively Russian, and it led there to the same 
end as elsewhere — largely disappointing results. 
For this reason it is of little use to enumerate 
and describe the various fancy steels developed 
(mainly by the late Professor Minkevitch in the 
Moscow Steel Institute with much = skill and 
enthusiasm but) with very 


limited practical 


SUCCESS ). 
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As far as I can determine, at present only 
one such steel with a lowered tungsten content 


is still manufactured, under the mark EI-262. 
It contains about 0.9% carbon, 9% tungsten, 
4.5% chromium, and 2.5% vanadium, so that it 
is virtually identical with the medium-quality, 
German wartime high speed steel. Experience 
in the Russian machinery industry with this 
particular steel indicates that EI-262 (and also 
other high-vanadium high speeds) are inherently 
difficult to grind and, unless suitable precautions 
are taken, the cutting edges become “burnt” or 
rough and saw-like. “Burning” or “blue spots” 
are caused by local overheating; rough edges 
are due to the tearing out of small particles of 
vanadium carbide from the softer matrix. As a 
the technical instructions note that 
grinding speed should be reduced by about 40°, 
compared with that used for 18-4-1 steel, and 
that high-vanadium steel should also be avoided 
for tool set-ups of which 
is demanded. 

The writer of this survey believes that the 
Germans had the greatest experience with low- 
tungsten, high-vanadium steel, and in this con- 
nection will 


remedy, 


complicated great 


accuracy 


be of interest to quote their 
opinion. In Klingelnberg’s “Technisches Hilfs- 
buch”, 12th edition, 1944, page 205, it is stated 
that a steel with 12% C, 10.50 W, 4% Cr, and 
much as 43° V be used for thread 
millers, hobs, gear generators (of 
the reciprocating type) and so on, and it is not 


as is to 


culters for 


easy for me to see what cutting instrument is 
much more complicated and exact than those 
just enumerated. 

As a matter of fact, @ Metals Handbook, 
1948, recommends on page 664 the use of high- 
vanadium steel (VC2 and VC3) for reamers and 
It remains for 
the reader to judge who is 


broaches. 


right and who is wrong 


Gaseous Cyaniding — The mixture 
consists of ammonia and of a carbonaceous gas 
produced by pyrolysis from kerosene, or it can 
be producer gas, lighting 


Raseous 


sas, natural, or coke 


oven gas. Good results were obtained from a 
mixture of 10 to 15% NH, and 90 to 85° pro- 
ducer gas. For 18-4-1 and for El-262 (high- 


vanadium) the temperature is 1020 to 1940° F. 
(550 to 560° CL). 
from 75 min. to 3.5 hr. In order to get a clean 
it that the tools be 
cooled in the muffle to about 575° F. (300° C.). 

Liquid Baths —- Strong baths contain up to 
90°) NaCN and Na.CQO, remainder, or alterna- 
tively a mixture of NaCN and KCN (about 1 to 
1). Weak baths contain 20 to 30° Na€N, 10 
to 20% Na.CO,, 40 to 50° KOH, and NaCl to 
balance. of other interme- 
diate combinations, some containing or 
yellow salts — K,Fe( CN), or K,Fe(CN),— or 
Since 1943 the 
above quoted weak bath has had some popularity 
it practically 
The time of treatment is, however, rather long, 
say 45 to 60 min. for small tools and up to 90 
min. for larger ones. 


Time varies according to size, 


surface is recommended 


There are, course, 


equivalent sodium compounds. 


as is nonpoisonous and cheap. 


Such ecyaniding is con- 
sidered to be the equivalent of a single temper- 
ing operation, and normally, if two or three 
temperings (consecutive) are used, this number 
is decreased by one. The tool is cooled in air 
and washed in hot water. Later it is neutralized 
to remove chemically any traces of salt. 

Solid mediums are usually a mixture of vel- 
low salt (30 to 40°) and charcoal. The yellow 
salt can be replaced by red salt or by appropriate 
sodium-iron-cyanogen compounds (see above). 
The temperatures are around 1030° F., the treat- 
ment being executed in shallow iron boxes. 


Table I — Standard Analyses of the Important Ferro-Alloys in U.S.S.R. 


whether Americans and 

Germans have fallen into 

a “vanadium heresy” or 

whether the Russians do Ferrochromium 
not know how to make (10 grades) 


Ferrotungsten 
(3 grades) 


and treat properly a high 
speed steel with more than 
1% Ferro- 
Cyaniding of high 
Ferrotitanium 
speed tools is occasionally 
employed by some of the (4 grades) 
larger works: increases of 
tool life of 50 to 100% 
claimed. My notes on these 
recommended 


Ferrosilicon- 
are zirconium 

Ferromanganese 
processes 
I Manganese metal 


will now be given. 


MAIN 
(H000 <0.06 55t075 0.4 
0 O16t00.25  50to75 2.0 0.4 <0.05 
| 6 6.0 to8B.0  50to75 0.5 0.07 
1 0.5 80 O4 0.5 0.045 
3 0.8 55to70 1.0 0.7 <0.08 
2 0.3 2.0 <0.2 
0.2 18 3.5 | 5% Al <0.08 
1 0.75 35to45 2.0) 1.0% Al 0.10 
4 1.0 35to45 2.0% Al 0.45 
25 to 35 a0 
\ <1.0 76 to 82 24 0.35 < 
7.5 76to82 20 <0.30 | < 


91 to 94 


S 


0.03 
0.03 
0.05 
O.05 
0.10 
0.1 

0.2 

0.05 
0.10 
0.20 


0.025 
0.025 
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Refractory Life 


The average life of different parts of electric 
furnaces can be assessed from the following 
reported figures: 


Walls, magnesite brick up to 40 to 60 heats 
tamped blocks up to 30 to 50 heats 
tamped directly up to 60 to 90 heats 
tamped dolomite up to 30 to 50 heats 

Bottoms, 
magnesite tamped with tar 
magnesite, 

tamped with sodium silicate 
magnesite, 

tamped with molasses 
dolomite 

Roofs of dinas bricks 
Average heat, 2 hr. 

3 hr. 
4 hr. 
5 hr. 


up to 1500 heats 
up to 1000 heats 


up to 750 heats 
up to 650 heats 


60 to 90 heats 
40 to 60 heats 
30 to 50 heats 
up to 30 heats 


These figures must be accepted with great 
caution. They are based upon Russian data 
and are likely to represent top achievements 
obtained under hothouse conditions. Tricks of 
this kind are often organized by works manage- 
ments with the aim of receiving special pre- 
miums for efficient use of equipment, although 
such so-called efficiency is spurious and extremely 
expensive. Still, even these artificial results 
are later accepted as norms, and are used for 
boosting those lagging behind 
speed-up! 

According to other official figures the aver- 
age life of dinas roofs in are furnaces through- 
out the U.S.S.R. does not exceed 30 heats, and 
is appreciably less in larger units of 25 to 30-ton 
capacity. 

Refractories in the U.S.S.R. are none too 
I do not know that metal-cased brick 
boxes of thin steel containing tamped mixtures 

are used to any extent. A method which has 
been successfully tried consists of forming the 
whole wall of an electric furnace in three large 
segments. These are tamped outside the furnace 
in a circular mold made of *%4-in. mild steel 
plates; the mold is divided by intermediate ver- 
tical plates in three segments, each correspond- 
ing to 120° of the circumferential wall. One of 
the segments is provided with a core box repre- 
senting the charging door. Each segment has 
long eye-bolts passing through, with supporting 
plates at the bottom, for lifting. After assem- 
bling inside the furnace the protruding ends are 
cut away with an acetylene torch. The mold is 
disassembled not earlier than 24 hr. after tamp- 
ing, in order to be sure that the mixture is cold 
and hard. 


the well-known 


good, 
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Rolling Mills 


Contrary to the situation in most West- 
European countries, where a considerable num- 
ber of entirely obsolete rolling mills are still 
in operation, Russia’s equipment is largely of 
modern design. This is easily understood when 
one realizes that in 1914 Russian production of 
rolled steel amounted to only 3,000,000 tons, 
whereas now it is about six times as much. 
Most of the large steel mills were built in the 
1930's either by American or German firms and, 
except in strip mills, no revolutionary changes 
have since occurred in mill design. 

Recent Russian standard plans provide two 
sizes of blooming mills, with rolls 35.5 and 43 in. 
in diameter; the designs are largely based on 
those built by Mesta Machine Co. and by United 
Engineering and Foundry Co. Continuous lines 
for heavy bars and rods have 25 and 18-in. rolls, 
and the light continuous rod and wire mills 
have 10-in. rolls. 

Most of the strip (both alloy and carbon 
steel) is rolled in single-stand reversing mills. 
Only one continuous strip mill had been built 
at the eve of the war, in the Zaporozhe works; 
this had to be partly dismantled, and the remain- 
der abandoned during the 1941 debacle. As a 
whole, strip production is lagging behind other 
kinds of rolled steel. A considerable percentage 
of flat products is still manufactured in sheet 
form on old-fashioned, slow 2-high and 3-high 
mills. 

Tube making plant is modern and varied; 
it includes piercing mills of the Mannesman and 
Stieffel types, and also adequate sizing machinery. 

The production of bright drawn precision 
tubing for the automobile and aircraft industries 
is concentrated in Nicopol and Nishnedneprovsk 
(Ukraine) and in Pervouralsk (Southern Ural). 
It is probable that, in addition to requisite draw- 
ing equipment, a number of cold Pilger mills 
of the “Rockrite” type are now in operation in 
these works. Prototypes could be “imported” 
from the formerly German part of Silesia. For 
example, an up-to-date tube mill in Gleiwitz was 
totally stripped of machinery prior to being 
transferred to the Polish authorities. 


Production Controls 


Broadly speaking, quality control in pro- 
duction departments is based on Western, mainly 
American, practice. This applies to metallur- 
gical control of the charge, bath and slag, the 
supervision during the pouring period, to chem- 
ical analysis, macroscopical and microscopical 
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examination, hardenability, grain 
size, and so on. 

It is well known to the engineer- 
ing fraternity in Russia, however, 
that in spite of the huge number 
of all kinds of controllers, super- 
visors, and inspectors, the percent- 
age of scrap produced by Russian 
factories is high, and the quality 
of the products unusually low. This 
is explicable on general grounds, 
when one remembers the miserable 
-arnings and the lack of incentives 
and competition for the staff. In 
an attempt toward improvement, 
the Russian government “on the 
workers’ request” early in 1941 
issued a law “On the Responsibility 
of Works Directors, Chief Engineers, 
Department Superintendents, and 
Production Quality Controllers for 


An expatriate tells of some of the 
difficulties the steelmaker faces in the 
“workers” paradise”, some of them due 
to the necessity of conforming 


at least 
ostensibly — to official regulations gov- 


erning details of technical practice worked 
out to cover ideal situations. Under these 
circumstances no fundamental improve- 
ments have occurred in the art and science 
of steel manufacture and treatment. 
Equipment generally is modern — at least 
in comparison with West-European 
mills — since a sixfold expansion has 
taken place in the last 20 years, an expan- 
sion based on prototypes installed by 
up-to-date German and American firms. 


the Production of Nonstandard and 
Low-Quality Goods”. This law re- 


sulted, in many instances, in effects 
exactly opposite to those expected 
by its authors, and also in a cooperation of a 
unique type, not only within the engineering 
staff in a given works, but also between the 
suppliers and consumers in various industries. 

After a number of “trials”, which imme- 
diately followed the promulgation of the above- 
named law, and in which not only technical 
operatives but also rank and file workers 
received sentences of three to 15 years in “cor- 
rective labor camps”, the amount of scrap radi- 
cally decreased almost overnight! The reason 
for this fascinating improvement is_ perfectly 
clear: If Comrade X, a director of a machine 
tool works, will reject two or three shipments 
of steel from a steel works where Comrade Y 
is the boss, the latter will certainly soon find 
his way to jail for producing scrap. But these 
rejections do not excuse Comrade X from ful- 
filling his own production plan, and it is not 
easy to build machine tools without steel. It is 
exactly as certain that if Comrade X fails to 
deliver his “plan” over a prolonged period, say 
a year or so, then his own low performance 
will bring him to the same concentration camp 
where Comrade Y is already enjoying a care- 
free life. A sentence for “purposely sabotaging 
the Five Years’ Plan by throttling output of 
essential goods” is likely to be even heavier 
than for the crime committed by the steel plant 
executive. 

The author of this article had innumerable 
opportunities to see how works and institutions 


received with thanks and compliments 2-in. 
rounds instead of the 1'4-in. they ordered 
(which were “just out of stock”) and machined 
them later down to size, or accepted 1-in. gas 
pipes instead of the required %%-in. size. Of 
course, both shipper and receiver kept quiet in 
such deals —in accordance with the unwritten 
and unique gentleman’s agreement, universal in 
Russia, called blat in Russian slang. 


Conclusion 


There is little that is novel or outstanding in 
the Russian iron and steel industry, which could 
be considered as an advance when compared 
with Western practice. The quality of raw and 
auxiliary materials is often low. Metallurgists 
must labor with high-ash coke, fuel oil with up 
to 2% of sulphur, and admittedly poor refractories 
—particularly dinas bricks. Tools are scarce, 
control instruments crude, and spares are usually 
difficult to get. 

Considering all this, one has to give much 
credit to Russian engineers and craftsmen who 
produce usable steel under difficult conditions. 

It is to be regretted that there are no photo- 
graphs available to illustrate this article. I doubt 
whether anyone in the “worker's paradise” ever 
dared to take one—even if it were a_ black- 
smith’s shop in a remote village. I estimate that 
15 years in Kolyma would be the lightest pos- 
sible sentence for such a crime of “spying”. © 
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A 4000° Furnace 


Ix A STUDY for the Office of Naval Research 
of the solubility limits of oxygen and carbon 
in molybdenum (contract N9onr82100) it was 
necessary to build a metallurgical furnace capa- 
ble of operating as high as 4000°F. The fur- 
nace to be described in this article was designed 
for this purpose and has filled the requirements 
very well, both from the standpoint of ease of 
maintenance and of adequate temperature con- 
trol. similar furnace without radiation 
shields was described by McRitchie and Ault in 
Journal of the American Ceramic Society for 
January 1950. 

The furnace design is shown in the accom- 
panying drawing. The heating element is a 
tube, 13 in. long and *, in. diameter, made of 
0.005-in. molybdenum sheet. Surrounding this 
resistance element are a number of radiation 
shields, also of 0.005-in. molybdenum. The 
entire assembly is enclosed within a vacuum- 
tight, water-cooled steel shell. 

The molybdenum heating element is not a 
closed cylinder, but instead there is a ;\,-in. slit 
that runs its entire length. Optical temperature 
measurements may be taken through this open 
slit directly on the samples. 

The ends of the heating element are tightly 
gripped by a split ring clamp and internal com- 
pression ring, shown in the plan view at the 
top of the drawing. The top connection is 
made by horizontal copper bars extending from 
lead-in busses to the tubular heating element 
and rigidly clamped to it. At the bottom, the 
lead-out connection is made by braided copper 
strap rather than with solid copper bars, which 
permits vertical movement of the element dur- 
ing heating. 
trical contact at all junctions and prevents any 
arcing from poor contacts. 

Surrounding the heating element is a radia- 
tion shield, 10 in. long by 114 in. inside diam- 
eter. It is made by rolling approximately 
16 turns of 0.005-in. molybdenum sheet into a 


The design gives a positive elec- 
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hollow eylinder. The sheets were 
dimpled slightly prior to rolling to 
insure a small gap between adjacent 
They have proved very effec- 
heat insulator and have 
resulted in rather moderate power requirements 
In addition, metallic radiation 
increase the problem of out- 


turns. 
live as a 


for operation. 
shields do not 
gassing and maintenance of a pure almosphere, 
as would conventional refractory insulators. 
Three holes, 4, in. diameter, are drilled in 
the shield in alignment with the three sight 
ports in the outer shell and with the slit: run- 
ning the length of the heating element. The 
radiation shields are supported from cross-over 
between the two short busbars, which, in turn, 
are attached to (and insulated from) the fur- 
nace lid. Therefore, when the cover is raised, 
all internal parts come with it, are easily acces- 
sible, and the shell itself is easily cleaned. 
Samples are hung in the furnace by a 
molybdenum wire, which, in turn, is hung on a 
very fine chromel wire connected between insu- 
lated terminals. 
nals 


There are six of these termi- 
(three diametral pairs) spaced evenly 
around the top center of the furnace lid. ‘To 
quench an individual specimen, a small elec- 
trical potential is applied across two opposite 
terminals to melt the fine chromel supporting 
wire. The specimen then falls into the cooling 
well, which may or may not be filled with a 
quenching medium, depending on the cooling 
rate desired. In this manner, several samples 
concurrently, even though the 
times of heat treatment are different. 
Temperatures are taken throughout the run 
by sighting an optical pyrometer directly on the 
samples through one of the sighting ports in the 
outer shell. 


may be run 


Conditions which closely approach 
the theoretical “black body” are present within 
the furnace; therefore the emissivity of the sam- 
ple does not affect the optical pyrometry. Some 
correction, however, is necessary for reflection 
by the Pyrex windows — about 1% of the abso- 
lute temperature observed. A fairly uniform 
temperature zone has been found to exist over 
the central 9 in. The greatest deviation has been 
» to 10° when operating at 4000° F. 
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-Bus From 
Bottom 


The power input is controlled by a 10-kva. 
“Powerstat”, whose output is fed into a fixed 5-kva. 
transformer (max. output about 500 amp. at 10 
volts). Secondary leads from the transformer are 
connected directly to the insulated, vacuum-tight 
busses through the furnace lid. An ammeter and 
voltmeter provide a continuous check on the power 
applied. Requirements have been moderate, though 
they vary somewhat with the atmosphere within 
the furnace. For example, 1.2 kva. is required 
when operating at 2500° F. in argon at atmospheric > siete 
pressure; 2 kva. for 3000° F.; 3 kya. for 3500° F. "0" Ring Bottom 
and 4.4 kva. for 4000° FF. If a vacuum (5 microns Groove 
Hg) is established in the furnace the power require- Top View, Cover Removed 
ments are about 20° less, but 25% more power is 
required if the atmosphere is hydrogen at 100 mm. Copper Bus Furnace Sight Glass -To- Metal Seals 
Hg pressure. Terminete— f (Kovar) 
The furnace is mounted on a steel frame with : p Rubber Seal 
upward extension carrying an overhead pulley for or | Hard Fiber 


| | 
raising the furnace lid, as well as a panel for | ;-Cover, 9 In. 
Diameter 
switches and meters. A small vacuum pump 
mounted on the floor nearby, the power trans- 6 Fine Wire 


former on the wall alongside, the optical pyrom- : Sample 
| Supports 


insulator 


eter movable on a vertical standard, and cylinders 
of purified gas complete a quite compact and 
convenient arrangement. 

The furnace has been operated for the most 
part with a purified argon atmosphere, although 
hydrogen has also been used sometimes. Nitrogen 
has never been used but could be used, if desired. 
Purified argon at as low as 5 microns pressure 


Pyrex Window 


to Element 


é 


Lead-in Connection 


Sample Sight> 
Port 
has also been used. (Argon is purified by slowly 


passing it over hot titanium at 1400°F., then 
through a magnesium perchlorate drying tower 
to remove any water vapor.) 


Inert Gas Inlet 


“i6 Turns of 0.005" Moly 


Sheet for Radiation Shield 


The life of the furnace element has been 
found to be in excess of 150 hr. at 3500°F. The 
furnace has been used a number of times at 
Hoo’ r. The element will not burn out at this 
temperature before several hours, although the 
furnace has not been used enough at this tem- 
perature to give precise figures. The maximum 
that is practical with a molybdenum element 
and molybdenum radiation shield appears to be 
4000° F.; higher temperature causes excessive 
volatilization. However, replacement of the 
components with tungsten would permit even 
higher temperatures. A heating element can be Clon, 

9 


replaced simply in less than 30 min. — a marked ra 


"Thick Molybdenum 
3- Temperature 


"Circular 0.005 
Element 


4 


13"x 


Water Cooled Shel! 
~Two Negative 
Copper Bus Bars 


Connection 


advantage when compared to the more common 


Made by Means of 0" Rings 


wire-wound resistance furnace. 

By and large, the furnace has been more Vacuum Pump~ 

trouble-free than was anticipated when first designed. 
Arcing between the element and contactor rings has not Cooling Zone After 
been a problem. The element has not shown a tendency to ; Sample is Dropped 
oxidize locally and thus develop hot spots, nor has it 
buckled and distorted during service. Ss 
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Review of 


Tracer Techniques 


in Metallurgy 


Rapto-isorores are valuable byproducts 
that are available from Governmental 
atomic projects in the United States, Canada, 
and England. Their application to metallurgical 
problems is already varied and widespread and 
will no doubt continue to grow in number and 
importance. It is proposed in this article to 
review their use to solve (a) problems in ore 
dressing, (b) problems in smelting and refining, 
c) problems in utilization of materials, and 
d) problems in physical metallurgy. 

Problems in Ore Dressing — Radio-isotopes 
may furnish the answers to many questions that 
must be answered before full knowledge of the 
fundamentals of flotation is secured. With their 
aid it might readily be possible to trace the 
movements of the reagents or their ions among 
the several products of a flotation cell. 

Such tracing is done, as one would locate a 
belled cow, by following the beta rays from 
radioactive atoms that have been built into the 
molecules of the flotation reagent 
sideration. 


now 


under con- 
The beta rays can be measured with 
a Geiger counter. For example, if a radioactive 
copper sulphate is used in solution in a zine 
float, the Geiger counter can demonstrate not 
only that the copper left the cell on the zine 
mineral but also that a certain definite amount 
left in that manner. 

For example, A. M. Gaudin and P. L. de 
Bruyn have reported on the behavior of flotation 
reagents at mineral surfaces in a contribution 
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to the July 1949 Bulletin of the 
Canadian Mining and Metallurgical 
Society. These investigators used 
radioactive carbon C™ as the tracer 
atom in flotation collectors (reagents 
responsible for making minerals 
floatable). They used C'* because 
the chemicals used as flotation col- 
lectors are usually complex organic 
compounds. Their actual “labeled” 
reagents were lauric acid (a normal 
fatty acid with 12 carbon atoms in 
its molecule) and dodecylamine (a 
normal primary amine also with 12 
carbon atoms per molecule), and 
were prepared by J. J. Harwood 
and A. W. Ralston. Gaudin and 
de Bruyn are also planning to use 
xanthates, alizarin dyes, and 
longer and 
than 12 carbons. 


labeled 
with 


amines 
shorter hydrocarbon chains 


Some of their experiments determined the 
adsorption of dodecylamine on carefully sized 
and cleaned quartz. Their facts may result in 
a new theory of adsorption — or at least in one 
much modified from the theory now usually 
accepted. 

Radioactive surface films on minerals have 
also been investigated by T. G. Church. He 
found that certain mineral surfaces can be made 
radioactive by exchange with radioactive ions 
in solution, provided the surface is coated with 
a slightly soluble compound produced by weath- 
ering or by chemical treatment. Such 
active coatings might be utilized in industry, 
especially for separating certain minerals which 
are difficult to concentrate by convenient 
methods, since the number and variety of radio- 
isotopes now available should make Church’s 
method generally applicable. 

Problems in Smelting and Refining — Radio- 
active tracers should throw much light on the 
kinetics of steelmaking reactions and some work 
has already commenced in this field. For exam- 
ple, T. B. Winkler and John Chipman have 
studied the distribution of phosphorus between 
liquid iron and using radioactive 
phosphorus P* to determine the time interval 
required to establish equilibrium. Anhydrous 
tricalcium phosphate (containing P®*) was added 


radio- 


basic slag, 
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to the molten iron bath after it had reached a 
steady temperature. After addition of the phos- 
phate, metal samples were taken every 5 min. 
for 40 min., after which the temperature was 
raised and samples were taken again every 5 
min. The metal samples were exposed to a 
Geiger counter, which determined the relative 
amount of P® in each. When the indications 
from successive samples reached a_ constant 
value, equilibrium had been _ re-established. 
This occurred within 15 min. 

(It has even been suggested that P** added 
to an openhearth charge as a measured amount 
of Ca(PO,),. could be used to show instantly 
the amount of residual phosphorus in the metal 
at any stage of refining or casting.) 

The kinetics and the mechanism of the 
transfer of a constituent across a_ slag-metal 
interface are of fundamental importance, due 
to the fact that so many metallurgical processes 
involve the coexistence of a slag phase and a 
metal phase. Industrial processes seldom reach 
equilibrium; consequently, information of the 
rates and modes of reactions is often of greater 
practical value than equilibrium data. Some 
importance, therefore, resides in a study of the 
kinetics of sulphur transfer across a slag-metal 
interface under reducing conditions which has 
been made by Chang and Goldman. Their aim 
was to arrive at a better understanding of desul- 
phurization in the blast furnace process. They 
used radioactive tracers to determine if other 
elements go with sulphur during the transfer. 
Indications are that iron is one element that 
does go with the sulphur from the metal bath 
to the slag, at least in the early part of the 
transfer process. An increase in iron content 
seems to correlate reasonably well with the 
gradual darkening in color of the slag. How- 
ever, much more work must be done to establish 
beyond question the real transfer mechanism. 

Both the above researches were reported to 
the American Institute of Mining and Metallur- 
gical Engineers in Technical Publications No. 
1987 and 2367 respectively. 

Another reported use of radioactive sulphur 
is to determine whether sulphur in pyrite 
(inorganic sulphur) in coal is more likely to 
remain through the coking operation than the 
sulphur contained in organic compounds in the 
coal. There is no perceptible difference. No 
coke maker would be warranted in paying a 
premium for a coal of specified sulphur content 
because it had either a high or a low proportion 
of “organic sulphur”. 

Other suggestions involve the use of radio- 
active calcium to determine the solubility of 


calcium in liquid iron, and the calcium-oxygen 
equilibrium in iron. Refined methods of chemi- 
cal and spectrographic analysis are not sensitive 
enough to detect any solubility of calcium in 
steel, but extremely small concentrations may 
be found, if some of the calcium atoms are 
radioactive. This hypersensitivity warrants 
attempts to use vapor pressure measurements 
with tagged atoms for determining directly the 
activity of various chemical elements in liquid 
slags and metals. 

Life of refractories is a prime concern of 
steelmakers, smeltermen and refiners. They 
erode and slowly melt when subjected to molten 
metal. Hence, for example, in the production 
of openhearth steel it would be of advantage to 
have answers to the following questions: (a) 
Are the particles of firebrick and clay removed 
with the slag? (b) Are any particles of fire- 
brick and clay occluded (hidden) in the steel? 
Answers to these two questions may be obtained 
by tagging one of the components of firebrick 
with a suitable radioactive isotope. 

It would also appear possible to use radio- 
active tracers to secure information regarding 
the velocity of gas passing through blast fur- 
naces. The use of radon gas in such experiments 
in Britain indicates much lower velocities than 
those previously reported. 


Problems in Utilization of Materials 


Many serious problems arise in the utiliza- 
tion of materials. This is particularly true in 
the case of metals. Corrosion and friction are 
two chief enemies in the many industrial appli- 
cations of metals. Radio-isotopes appear to be 
of considerable assistance in studying these 
actions, so important industrially. 

Corrosion Studies — It is a well-known fact 
that when metals and alloys are exposed to air 
or other oxidizing atmospheres at relatively high 
temperatures, scaling or oxidation occurs. The 
usually accepted explanation of the mechanism 
is that the oxide scales form because oxygen 
diffuses inwardly and metal atoms diffuse out- 
wardly until they meet and react chemically. 
Tracer techniques have assisted in the study of 
this mechanism. For example, J. Bardeen and 
his associates have investigated the oxidation of 
copper, using radioactive copper as a_ tracer 
(Physical Review, 1946, p. 105), and they dem- 
onstrated that copper oxide scale grows because 
of diffusion of copper atoms into vacant posi- 
tions in the copper oxide lattice at the outer 
surface of the metal. 

Corrosion resistance, on the other hand, is 
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usually ascribed to the rapid 
development of a thin oxide 
layer, practically impervious 
to transfer of metal ions out- 
ward, or oxygen ions inward. 
such 


Several theories of 


“passive state” have been 
cogently advanced, and radio- 
active chromium is” being 
used by the U.S. Office of 
Naval Research to appraise 
their relative merits ap- 
plied to the stainless steels. 

Cc. G. 
autoradiographic 


Bacon has used 
techniques 
to attack the problem of cor- 


rosion. his procedure, 


deseribed in General Electric C and educated 


Review for May 1949, radio- 
active iron is placed in an Guest did 


organic and 
electroplating solution made 


up in the usual way, and a 
polished test surface is then 
thinly plated. The plated 
containing radio- 


charge of the 
surface 
active iron is then placed on 
the emulsion side of a pho- 
plate. plate- 
and-developer combination is 


with the 


tographie Health and 


used to secure maximum radioactive 


contrast.) Exposure is for physics. 
about three days: the exact 
length of time will depend upon the initial 
radioactivity and the age of the tron’ isotopes 
used. In his work Bacon used a mixture of 
two iron isotopes, Fe with half-life of 47 days, 
and Fe with half-life of 4.4 vears. This tech- 
nique appears to give definite conclusions posi- 
tively and quickly, as for example in attacking 
the important problems outlined in’ the next 
paragraphs 

(Other corrosion phenomena might be stud- 
ied in the same way, using other radio-isotopes 
that take part in corrosion reactions. ) 

When stainless 
metals and high-temperature, high-strength alloys 
for jet propulsion uses) are oxidized, the com- 


complex alloys (such as 


ponents in these alloys do not all oxidize uni- 
formly. Furthermore, the amount of oxidation 
is not in direct proportion to the average amount 
of each alloying element present. Radioactive 
isotopes may determine the role of the various 
chemical elements in these oxidation reactions 
in a variety of alloys and in a variety of heat 
treatments and exposures. Such methods might 
also be used to secure information about internal 


or subsurface oxidation of alloys. 
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It is well known that sea 
water readily pits stainless 
steels. It is also common 
knowledge that sea water con- 
tains a relatively large amount 
of common salt. 
physical chemistry teaches 
that when sodium chloride is 
dissolved in water, its mole- 


Elementary 


cules are at once almost com- 
pletely dissociated into sodium 
atoms carrying a positive 
charge of electricity and chlo- 
rine atoms carrying a negative 
charge. These electrically 
charged atoms (ions) move 
around freely in the water. It 
MeGill), Dr. sea Water that are responsible 
work in for the damage to. stainless 
steels, and the pitting process 
is being studied through the 
when he took use of radioactive chlorine. 

Radiation 
atomic energy 
Since 1949 
scientific officer 
National 


He then 


Corrosion of arsenical 
studied by 


using radioactive arsenic. It 


brass been 
has been found that arsenic is 
redeposited on the alloy afier 
initial corrosion occurs. 

health It has also been suggested 
that corrosion rates might be 
measured by following the 
movement of radioactive atoms from an irra- 
diated sample into a surrounding liquid. 


Research on W ear 


Studies of engine wear using conventional 
methods have been slow, expensive, and difficult 
to conduct with precision. 
Pinotti and his have developed a 
method in which some of the engine parts most 


Accordingly, P. L. 


associates 


subject to wear are given a certain degree ot 
radioactivity. In Petroleum Engineer for June 
1949, they describe how cast iron piston rings 
were irradiated in the pile at Oak Ridge, Tenn. 
After installation in a test engine, wear is meas- 
ured by determining with a Geiger counter the 
amount of radioactive metal appearing in the 
lubricating oil. The top compression ring was 
selected for the initial study for two reasons: 
(a) The condition of this ring has an impor- 
tant influence on engine operation; (b) the wear 
on the cylinder wall is usually a function of the 
wear of the top ring. 

Irradiation of ordinary cast iron in an 
atomic pile converts about one in a billion of 
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the iron atoms into radioactive Fe’, with half- 
life of 47 days. These atoms emit both beta 
and gamma rays, making it possible for a 
Geiger counter to detect as little as 1 part per 
10,000,000 of iron in the oil which has lubri- 
eated the radioactive metal. 

In such testing it is important to know 
that the irradiated rings are of uniform radio- 
activity throughout, and also that all rings are 
equal in a group irradiated at one time. 

It is interesting to know that a material 
balance was secured on the iron lost by the pis- 
ton ring as indicated by the radioactivity of the 
oil as compared to the actual weight loss. For 
example, in one experiment in which the motor 
was operated for 12 hr., the amount of iron 
worn from the ring as calculated from = radio- 
active measurements was 24.6 mg. as compared 
to the actual weight loss of 25.0 mg. 

Sulphur content in gasoline has been of 
importance to both the engine builder and the 
petroleum refiner and its effect has been studied 
by many investigators. Pinotti used radioactive 
techniques to find that there is a steady increase 
of piston-ring wear as the sulphur content of 
the motor fuel increases, which finding is in 
accord with earlier publications, 


The Adhesion Component 


Rubbing of one metal against another metal 
will, in time, wear away one of the metals 
involved. The phenomenon of wear is influ- 
enced by such factors as the similitude of the 
rubbing metals, the pressure, their hardness, 
and the lubrication. In the general process 
of wear, the sliding metal surfaces tear out 
extremely small particles on one surface and 
deposit them on the other. This exchange may 
eecur to such an extent that surfaces seize (weld 
together). To study the earliest stages of this 
action, one of the rubbing metals is made radio- 
active and the surface of the other is examined 
periodically for activity. Any transfer can be 
readily detected with a Geiger counter. 
times the 


Some- 
autoradiographic technique is 
employed to show the nature and location of 
the transferred metal. Such a study of this 
exchange of material has been made by Sak- 
man, Burwell, and Irvine (Journal of Applied 
Physics, 1944, p. 459), who were able to measure 
quantities of metal as small as 104 microgram 
(1/10,000,000,000 g.)! 

Radioactive tracers have also been used by 
G. N. Gregory (Nature, 1946, p. 443) to deter- 
mine the amount of metallic adhesion during 
sliding. By using a small radioactive slider he 


obtained a contact photograph of the track it 
made on a flat metal surface. In general, 
Gregory found that, as the lubricant reduces the 
friction, the amount of metallic transfer is also 
reduced. 

These facts support the idea that metallic 
friction depends on the amount of adhesion 
between the surfaces, and the lubricant primar- 
ily diminishes the area over which intimate 
metallic contact can take place. 

Thus, while lubrication reduces wear and 
transfer in a system containing rubbing metals, 
it does not eliminate wear. It is important 
that information should be available concerning 
the effectiveness of various lubricants in reduc- 
ing metal-to-metal contact. Such information 
ean be secured by the metal-transfer method, 
along with an examination of the used lubri- 
cant for its radioactivity. 

Another approach to the lubrication prob- 
lem is to introduce a radioactive tracer into the 
oil, usually as part of a chemically active radi- 
eal. Then the radioactivity indicates where in 
the rubbing system or auxiliary parts the oil 
reacts or deposits. Using this technique, G. L. 
Clark and his associates prepared a sulphurized 
oil containing radioactive sulphur and found 
that a sulphur-containing film was formed on 
seven different types of commercial metallic 
bearings as well as on glass when these mate- 
rials were exposed to the oil for various times 
at different temperatures. (This radio-sulphur 
was prepared with a cyclotron and introduced 
into the olefin molecules in the oil.) This 
information (published in Journal of Applied 
Physics, 1943, p. 428) is of interest in the study 
of the action of extreme-pressure lubricants, 
running-in compounds, and chemical polishing 
agents on the rubbing surfaces of gear teeth, 
piston rings, and the like. 


Problems in Physical Metallurgy 


Heat treatment and hardening of metals 
and alloys depend to a great extent on diffusion 
and reactions in the solid state. While carbon 
is the chief hardening element in steels, hard- 
ening and strengthening of nonferrous mate- 
rials are usually achieved 
(precipitation 


by age hardening 
While the later 
stages of precipitation hardening can sometimes 
be distinguished under a 


hardening). 


high-power micro- 
scope, the most effective stage occurs when the 
precipitate is starting to form from a more-or- 
less uniform solid solution. 
used 


J. J. Harwood has 
investigate the 
kinetics and mechanism of the austenite trans- 


radioactive tracers to 
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formation in steel and the theory of diffusion 
in binary and ternary systems. His work, pub- 
lished in Journal of the American Society of 
Naval Engineers in 1948 (p. 49), also included 
a study of the iron-carbon-boron system, with a 
view to determining the potent effects of boron 
on hardenability of steel. 

Radioactive tracers have been used at the 
General Electric research laboratory in Sche- 
nectady to trace the movement of atoms in an 
attempt to acquire about 


more information 


James K. Stanley of Westinghouse Research Staff 
Measures Radiation From C™ in a Piece of Carbu- 
rized Steel, Thus Measuring the Diffusion Constant 


internal metallic structure. If we know how 
the atoms of a given metal will behave under 
various conditions, there is some hope that met- 
als can be designed for specific tasks. 

For example, “self-diffusion” is a theo- 
retical possibility that hitherto has been impos- 
sible to prove or disprove. In one experiment 
it was found that silver atoms within a block of 
silver may move between the grains as rapidly 
as 0.1 in. per week at 500°C. On the other 
hand, atoms passing through rather than around 


the grains of silver would take about 1000 years 
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to move the same distance! Work with similar 
techniques is under way at Metals Research 
Laboratory at Carnegie Institute of Technology 
to acquire more information about the structure 
of metals at the very grain boundaries, so as 
to reach a more precise idea as to why this 
material has such different properties than 
metal within the crystalline grains, and how 
much there is of it. The Schenectady experi- 
ments were conducted with radioactive Ag!"®, 
which was electroplated on the surface of an 
ordinary (nonradioactive) silver block. After 
several hours at 500°C., the specimen was 
cooled and layers of silver the thickness of tis- 
sue paper were shaved from the block. Each 
layer was checked for radioactivity with a 
Geiger counter to determine how far the radio- 
active atoms had penetrated. 

Similar self-diffusion experiments have 
used radioactive copper to study self-diffusion 
in polycrystalline copper and in single crystals 
of copper, self-diffusion in both alpha and 
gamma iron as it is affected by alloy content, 
self-diffusion in nickel, and diffusion of Co in 
high-temperature alloys. 

Self-diffusion in minerals has also been 
studied by radiographs showing diffusion of 
radioactive copper ions in the sulphide mineral, 
chaleocite. 

Significance of these results lies in the 
information gained about the solid state. Car- 
burizing, nitriding, chromizing, siliconizing, and 
some galvanizing processes involve the penetra- 
tion into the steel of carbon, nitrogen, chro- 
mium, silicon, and zine, respectively. These are 
all diffusion processes and can be studied with 
the aid of radio-isotopes as tracers. 


Conclusion 


It is apparent from this brief review that 
there is already considerable use of radio- 
isotopes as tracers in studying various metal- 
lurgical problems. Some others which might 
be investigated with tracer techniques include 
the following: Alloying in iron and steels, iden- 
tification of minor constituents in high-temper- 
ature alloys, mechanism of electrodeposition, 
detection of permanent deformation in a metal 
stressed beyond its elastic limit, techniques of 
metal cleaning, accurate measurement of the 
diffusion of gases through metal, relative vola- 
tility of various components of alloys, analysis 
of low-concentration and complex ores, exami- 
nation of butt welds, the flow of metal during 
extrusion, casting, or forging processes, and 
determination of binding energy. (—} 
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Differentiation of 


Grain Size and 


Phases in Titanium 


Ove OF THE SIMPLEST and most effective 
means of identifying the phases of titanium or 
its alloys is by the use of polarized light. A 
polished, unetched metallographic specimen was 
found to be best for this examination. 

The allotropic transformation which occurs 
in titanium at about 875°C. (1600° F.) produces 
a number of different structures whose appear- 
ance depends on the composition of the alloy 
and its cooling rate, in the main composed of 
one or more of the following phases: alpha or 
beta solid solutions or compounds of titanium. 
These phases may appear in several different 
forms, as may be seen in the accompanying 
photomicrographs. Identification is aided by the 
fact that the low-temperature alpha phase, which 
has a hexagonal close-packed structure, becomes 
alternately light and dark when illuminated with 
plane polarized light and rotated about the 
optical axis of the microscope. The body- 
centered cubic (beta) phase normally exists only 
at elevated temperatures, but under certain con- 
ditions (as in an alloy with 20% Cr) it may be 
retained at room temperature. Unlike the alpha 
phase, the beta phase always remains dark when 
observed under polarized light. 

This difference in behavior is more pro- 
nounced on a polished, unetched surface than 
on an etched metallographic specimen. Irregular 


By Constance B. Craver 
Research Department 
Allegheny Ludlum Steel Corp. 
Watervliet, N. Y. 


etching or thin films of corrosion 
products deposited during etch- 
ing may alter the effect of the 
polarized light. However, etching 
tends to enhance rather than 
mask the effect of the polarized 
light on equiaxed titanium. This 
was not true when the alpha 
phase was present in the acicular 
form. 

For best results, the polished 
surface must be free from any 
flowed or worked metal. Titanium 
alloys (and especially unalloyed 
titanium) are easily distorted 
during grinding and_ polishing. 
To avoid this, certain precautions 
are required during the prepara- 
tion of specimens. The following 
steps are recommended: 

Cutoff — A silicon carbide 
abrasive cutoff wheel, run wet, 
should be used for cutting off the specimen. In 
so doing there is less working of the metal at the 
cut’ surface; it also prevents overheating the 
adjoining metal. Normal cutting procedures may 
alter the microstructure. 

Mount —- The specimens should be mounted 
in bakelite or similar plastic. This assures a 
flatter surface during grinding; besides, the 
mount serves as a good holder for the specimen. 

Grind the surface through three grades of 
silicon carbide paper or belts. Silicon carbide 
abrasive has been found to be superior to the 
more commonly used emery; grades No. 240, 400, 
and 600 are recommended. Papers or belts 
should be lubricated with water or oil, to 
facilitate better cutting and prevent overheating 
during grinding. A final grinding step on a well- 
worn No. 600 paper may be helpful. 

Polishing should be done in two stages, 
using two grades of aluminum oxide as_ the 
abrasive. The coarse polishing is the more 
critical. It should be done on a revolving lap 
covered with airplane wing cloth (or a fine 
cotton broadcloth) using 0.3 micron “Precionite 
Polishing Powder” as the abrasive. A lap cov- 
ered with “Gamal” cloth charged with 0.1 micron 
“Precionite Polishing Powder” serves as a final 
polish. (These two powders are alumina, manu- 
factured by the Precision Scientific Co.) Each 
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Fig. 1 


of these steps should take only two or three 
minutes. Water with a small amount of liquid 


soap is used as a lubricant. A few drops of a 


5° solution of oxalie acid in water is also added 
during polishing; this appears to prevent exces- 
sive flowing during these steps. 

Etch ~~ Next, the sample is etched to remove 
any possible disturbed metal. Several reagents 
ean be used although the most common ones 
contain hydrofluoric acid and frequently nitric 
acid. The latter brightens the surface and may 
prevent staining. Either water or glycerin or 
both are used as moderators: glycerin may pre- 
vent pitting. 

Repolish on the “Gamal” cloth to remove the 
etching pattern is the final step. 


Fig. 2 Same Area as Fig. 1 


Forged and Annealed Titanium, Not Etched, 
grains of alpha phase, viewed under polarized light. one sample rotated 15° 


ifter Etching With HNO;-HF Solution. 


At this point the specimen 
is usually ready for examination 
under polarized light. If an 
optically active phase is present 
and is not well delineated, ad- 
ditional repolishing and etching 
may be required. 

Figure la (at left) shows 
equiaxed grains of alpha tita- 
nium as delineated by polarized 
light on an unetched surface. 
Figure 1b is the same area ro- 
taled 45° in respect to Fig. la. 
This material, as well as that 
shown in Fig. 2, was forged at 
1700° and annealed at 1300°F. 

Figure 2 is of the same area 

me as shown in Fig. 1 after the 
Equiaxed specimen was lightly etched 
with 5 HNO., 1 HE and 94 
Figure 24 was made with polar- 
ized light, Fig. 2b the same as 2a but the specimen 
was rotated 45°, and Fig. 2e was made with 
brightfield illumination 

Etching equiaxed titanium tends to enhance 
rather than mask the effect of the polarized light. 
It was found that this was not the case when 
the alpha phase was present in the acicular 
Fig. 3 
Beta grains may also be equiaxed but are 


form 


usually larger than alpha grains and can be 
distinguished from alpha by the fact that they 
do not change color when exposed to polarized 
light and rotated. (See Fig. 4.) 
grain boundaries are visible in beta under polar- 
ized light before the specimen is etched. 


No grains or 


The higher power micrographs of Fig. 3 


100™. 


Photographed respectively under polarized light, same but rotated 15°. and brightfield 
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Brightfield; HNO,-HF Etchant 


big. 3 


Brightfield; HF-Glycerin 


Polarized Light; Unetched 


Primary Alpha Titanium (W ell Outlined Particles in View at Left) in a Matrix 


of Acicular Alpha or Transformed Beta, 500%. Original grains shown under polarized light 


are examples of primary alpha in a= matrix 
of acieular alpha produced by a_beta-to-alpha 
transformation titanium 


nitrogen, water quenched from 


containing 0.256 
1750" The 
specimen shown in Fig. 4a was etched with 
HNO... 1 HEF and 94 H,O; this outlines the 
primary alpha but fails to bring out the trans- 
formed alpha clearly. In Fig. 46 the reagent 
consisting of 1 part HF to 1 part glycerin was 
used to emphasize the transformed matrix. In 
neither of these is the grain size apparent; 
Fig. 4c, taken of an unetched surface under 
polarized light, 


clearly outlines the original 


“rain size. 


Polarized Light; Unetched 


Islands of Alpha in Matrix of Retained Beta. 


Rotated 45° 


Retained beta is found at room temperature 
in some titanium alloys — for example, 80-20 
Cr and 1.3% Fe 
Large needles of alpha in a matrix 
of retained beta are shown in Fig. 4. 


Ti-Cr, or titanium with 2.7° 

Fig. 4). 
The alpha 
is clearly delineated by polarized light on the 
unetched surface, while the beta phase is unaf- 
fected and remains dark when the specimen is 
rotated 45°. 

The right-hand view of Fig. 4 is this same 
area as it appears under brightfield illumination 
after etching. This sample was heated 2 hr. at 
1700" F. and cooled in the furnace, then reheated 
2 hr. at F. and water quenched. 


Brightlield; HNO.-HF Etehant 


500 
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Correspondence 


A Decade of Metallurgical Science 


Mippiesex, ENGLAND 
I have read Dr. Cyril Stanley Smith’s shrewd 
survey of “A Decade of Metallurgical Science” 
in the October issue with pleasure and with 
appreciation of the breadth of view and balanced 
judgment it displays, and I hope he will not 
think me ungrateful if I question one isolated 
but I think not unimportant 
Referring to the results of investigations of 
internal friction with the torsion pendulum, he 
writes: “The absorption of energy by the sliding 
of one grain upon another has been measured 

The old amorphous metal hypothesis 
enunciated 40 years ago by 

been revived.” 


suggestion. 


Rosenhain has 


I venture to prophesy that the revival is 
likely to be short lived. It has always seemed 
to me impossible to conceive that a erystal 
aggregate can deform by viscous flow at a grain 
boundary layer which is 50, 100, or even 1000 
atoms wide. In a normal closely-fitting array 
of polyhedral crystals, any attempt to move the 
erystals in this way can be accomplished only 
by widely separating many of 


the crystal 
boundary surfaces. 


Such work as that of Calnan 
and Burns, published in the Journal of the 
Institute of Metals (Vol. 77, 1950, p. 445), makes 
it abundantly clear, on the other hand, that it is 
quite possible (and, indeed, perhaps the normal 
thing) for various regions of a erystal to deform 
at differing rates. The conclusion seems ines- 
capable that whenever grains have appeared to 
past observers to slide over one another, the 
action must have been accomplished by severe 
local deformation of the crystals in a relatively 
wide region) on 
boundaries. 


each side of the erystal 
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Finally, may I be allowed a 
tilt at those experimenters who 
carry out torsion tests on wires 
gripped at the ends? How they 
get away with it is to me an ever- 
puzzling mystery. The first les- 
son an inspector of raw materials 
learns is to be suspicious of the 
results of any tensile test on a 
specimen which is not provided 
with generously enlarged ends, 
merging smoothly to the parallel 
gage length. Yet far-reaching 
theories are cheerfully based on 
torsion tests on wires in which 
severe stress concentrations must 
inevitably exist at the ends where 
they enter the chucks — stresses 
which quite conceivably are large enough to 
cause local plastic yielding. Surely it is a woe- 
fully retrograde step to employ wire specimens 
in any torsion pendulum apparatus. 

J.C. CHASTON 
Chief of Metallurgical Research 
Johnson, Matthey & Co., Ltd. 


Rejoinder 


Dr. Smith suggests that the following com- 
ment by his colleague, Clarence Zener, be 
printed in extenso: 

“Mr. Chaston has had the courage to voice 
objections which many others may have har- 
bored in silence. A reply is therefore in order. 

“These criticisms of the torsion pendulum 
technique, and of the conclusions derived there- 
from, as well as other criticisms which have at 
times been raised, spring from a_ too-narrow 
channeling of one’s thoughts by past experience. 
It is quite true that it is difficult to conceive of a 
mechanism whereby viscous flow may occur at 
grain boundaries. It is also true that experi- 
ments may be performed in which an apparent 
gliding of one grain over another is accompanied 
by severe local deformation of the grain interior. 
Such truisms do not, however, outrule the pos- 
sibility that under certain carefully specified 
conditions, of a type not usually met in the lab- 
oratory, grain boundaries may flow in a viscous 
manner without an accompanying plastic dis- 
tortion of the grain interior. Our intuition, built 
up by years of experience with deformations 
greater than 0.1%, cannot be a safe guide in 
predicting what happens when the deformations 
are less than 0.001. Only strains of this order 
of magnitude are used in the torsion pendulum. 
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“It is quite true that a raw-material inspector 
learns in his first lesson, and rightly so, to be 
suspicious of any stress concentrations. It is 
likewise true that any engineer skilled in deter- 
mining relations between stress and strain or 
strain rates would be horrified at the inhomoge- 
neous stress system in our torsion pendulum 
specimens. Thanks to the linearity of the rela- 
tion between stress, strain and their time deriva- 
tives at very low stress levels, we are not 
hampered by fears of stress inhomogeneities (in 
particular, of stress concentrations) and hence 
we cheerfully and confidently make far-reaching 
theoretical deductions based upon the visual 
decay of the torsional oscillation of a wire 
gripped at the upper end by a chuck for support, 
and at the lower end by a second chuck which 
carries the inertia arm.” 

CLARENCE ZENER 


Correction 


The third and fourth sentences of the last 
paragraph, “Galvanic Macro-Etch for High 
Purity Aluminum” (Metal Progress, November 
1950, page 732), should have read: “The lower 
rod in the illustration (grain size 0.5 to 1.3 
mm.) was annealed 30 min. at 700 to 750° F. 
The middle one (grain size 3.5 mm.) was 
annealed 30 min. at 1100 to 1150° F.” 


Spinning Flanged and Dished 
Wrought Iron Heads 


Pirrspuncu, Pa. 

Flanged and dished wrought iron heads are 
produced by a process commonly known as 
“spinning” in which temperature, spinning speed 
and roller application govern the operating pro- 
cedure. Recently, a large fabricator met some 
difficulty in production of three pairs of flanged 
and dished heads from special forming wrought 
iron plates supplied by our firm. The job called 
for two heads 4» x 48 in. o.d. x 48 in. dish radius 
A.S.M.E.; two heads °. x 48 in. o.d. x 43 in. dish 
radius ellipse A.S.M.E.; and a pair of heads 
1, x 66 in. o.d. x 66 in. dish radius A.S.M.E. 

Modifications of procedure included heating 
the heads twice, reducing the spinning speed, 
and applying the roller so that greater surface 
contact was made between the roller and the 
forming plate. Plates were heated to obtain a 
metal temperature not higher than 1450°F. at 
the time spinning began. Spinning continued 
until temperature dropped to a range of 1100 to 


1150° at which the plates still glowed a dull red. 
Plates then were reheated to continue forming 
at not greater than 1450°. 

The fabricator’s machines are geared to a 
high speed of 80 r.p.m. and a low speed of about 
30 r.p.m. It has been found that high speeds 
tend to tear the surface at the point of roller 
application, especially during formation of the 
flange. High-speed spinning also tends to mark- 
edly accentuate the effects of the lamellar struc- 
ture of wrought iron. 

The final modification was the elimination 
of the customary practice of playing the spin- 
ning roller in the early stages on the peripheral 
edge of the plate. This change was made 
because in the original practice the roller caused 
localized compression and tension stresses in the 
plate. These stresses were reduced when the 
roller was applied to a greater surface area of 
the plate. Formation of the elliptical heads 
could have been troublesome because as_ the 
radius of a dished head decreases and approaches 
a sphere, the forming operation becomes more 


severe. 
Epwarp B. Srory 


Chief Metallurgist 
A. M. Byers Co. 


Mouse and House 


BaLtimone, Mp. 
Mr. Mouse, chief metallurgist, Pantry Prod- 
ucts Corp., is shown here wearily dragging him- 
self home at 4 a.m. after a tough shift on a 
pickling operation. Double-exposure effect prob- 
ably is due to nervousness of the subject. The 


> »i & 


dark areas are carbides in 99.6% chromium 

metal which was melted with an electric are and 

cast in vacuum. 2400 x. Mice fractograph, eh? 
C. A. Zaprre and F. K. LanpGrar 
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A New Type of Cupola 


LONDON, ENGLAND 

A new type of foundry cupola, called the 
“metallurgical blast cupola’, has been working 
for over a year in Liege, Belgium, producing an 
average of 1200 metric tons of iron per month. 
Tests indicate that the iron produced by this 
cupola is in certain respects superior to that 
made in the conventional cupola. 
blast 
external water cooling, a hot blast is provided, 


The cupola 
resembles a miniature furnace; there is 
tuveres are water cooled and it uses gas manu- 
factured at the site. 
that 


eupola about in. 


One of its innovations is 
the water-cooled tuyeres extend into the 
bevond the lining, 
a heating zone diameter of about 34 in. between 


the tuyeres. 


leaving 


As there is a wall of comparatively 
cool coke between the tuyere nozzle and the 
furnace lining, attack upon the 
refractory. However, slag control takes on a 
new and probably more difficult aspect. 

The melting zone, confined to a short dis- 


there is no 


tance above the tuyeres and restricted in area, 
Although 
the metallic charges reach this zone at a com- 


operates at very high temperature. 


paratively low temperature, they are very rap- 
idly melted. They quickly traverse this zone 
and then pass through a deep and likewise very 
hot slag to reach the hearth. A second impor- 
tant feature is that only the materials charged 
in the stack enter into the slag. Slag dilution 
resulting from wall attack does not exist because 
the refractory is scarcely touched. The high 
temperatures attained permit the formation of 


are 
and 


certain slags which, in the normal plant, 
difficult to fuse and would cause bridging 
other difficulties. 

With this plant it is possible to obtain any 
particular iron whose composition is compatible, 
according to the laws of chemical equilibrium, 
with the slag it passes through. The reducing 
atmosphere maintained in the furnace prevents 
metallic Analyses show that the slag 
contains less iron and manganese than is brought 
in with the coke ash. 


losses. 


The iron is tapped at an exceedingly high 
temperature (above 2700° F.) so that it is easily 
possible to create, initially and from a unique 
mix, a series of special or alloy irons well suited 
for inoculation, alloyed either at the spout or 
coke 


in some sort of mixer ladle. Low quality 


used and metallic oxides also be 


The monthly vield from the plant is 


can be ean 
charged. 
very high, as no repairs are needed. 

Just as there are advantages resulting from 
the plant, 
The plant 


the fundamental characteristics of 


there are also inherent drawbacks. 
is sensitive because reactions are completed very 
rapidly at this high temperature. The homoge- 
neity of the raw materials charged 
those of a nonmetallic nature such as coke ash 

is highly important. The plant 
much than an 
ordinary cupola and it requires more extensive 
use of control instruments. Although cupolas 


especially 


and limestone 


is obviously more expensive 


have provided the cheapest and most econom- 
ical method of melting, they are — as has been 
shown in recent times capable of being mod- 


ernized to advantage. Tom Bisnop 


Boron Steels) Three types of “triple 
alloy” steels containing boron (to conserve 
other alloys) have been accepted by American 
Iron & Steel Institute and “are in the early 
stages of production”. 

80 Bxx steels have the approximate hard- 
enability of 8600 steels of the same carbon 
content. They contain about 0.3067 Ni, 0.25 
Cr, and 0.12% Mo. Manganese 
from about 0.606 the carbons to 
0.85 for the high carbons. The following 
grades (each with the usual carbon spread) 
are listed: 80B20, 80B25, S80B30, 80B35, 
80 B40, 80B45, 80B50, 80B55, 80 B60. 

SI Bxx are designed to substitute for 4100 
series. 


increases 


for low 


The following four grades are listed: 


Emergency Steels 


81B35, 81 B40, 81B45 and 8IB50. In these 
the chromium is up to about 045°. 

94B17 is also available with hardenabil- 
ity equivalent to 4820.) In 94B17 
mium and nickel are both higher than in 
S0Bxx — about 

New Triple Alloys. — Series 8100, with 17 
carbon grades ranging from 0.15 to 0.606, is 
The 
alloy content in this series is 0.70 to 1.006 
Mn, 0.20 to 0.406 Ni, 0.30 to 0.556 
0.08 to 0.156 Mo. 

Modified 8600 series steels are also avail- 


the chro- 


established to conserve molybdenurn. 


Cr, and 


able, wherein the chromium has been raised 
to 0.55 to 0.80 range, and the molybdenum 


reduced to the 0.08 to 0.15 range. 
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View of Harbor Island Laboratory and Testing Station. 


New testing station 
provides expanded facilities 
for corrosion studies 


During the past 15 years, the Atlantic Ocean at Kure Beach 
served as a giant test tube for studying attacks of sea water 
and salt air upon more than 35,000 specimens, including vir- 


tually all types of metals and alloys. 


Storm damage to the basin, in which the underwater tests were 
conducted, compelled establishment of a new and protected 
testing station. Accordingly, some 15 miles north, on Harbor 
Island, the new Inco Marine Laboratory was built to provide 
expanded facilities and an even better “Ocean Test Tube.” 


This new Harbor Island station, along with the atmospheric 
test racks retained on the shore of Kure Beach, now widen 
the scope of cooperative enterprise for fighting industry’s 


common enemy — corrosion. 


The vast amount of valuable data accumulated over the years 
will continue to be made available to all industry, as well as 
to government agencies for whom and with whose coopera- 
tion much of the research has been undertaken. You are 


invited to consult us on your corrosion problems. 


thing more than a mixture of chemicals; its corrosive action 
over an extended period can be studied properly only by exposure 
of specimens to attack under natural conditions. 


Running water troughs. For studying the action of sea water 
flowing at moderate velocities, specimens are immersed in the 
troughs, shown above. The total length of trough used for this 
Purpose now amounts to about 600 feet. 


Atmospheric and spray test lot. Shown above is part of the atmos- 
pheric test lot at Kure Beach in which over 20,000 specimens 
have been exposed, some for over nine years. The racks face 
south, and the specimens, supported on porcelain insulators, are 
all set at a slope of 30 degrees 


THE INTERNATIONAL NICKEL COMPANY, INC. 
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Etching Sigma Phase 


By John J. Gilman 


EXAMPLES of various modes of etching 
Iyvpe 314 stainless steel (25-20 with Si) 


treated to 


produce 


sigma at 


grain 


boundaries and in Widmanstatten pattern. 


Sample heated 1670 hr. at 1500° F. 
repolished before each etch. 
of all specimens: 500 x. 


matri 
other 


sec, 


Lightly 
Magnification 


Oxalic Acid (Electrolytic), 1.5 volts, 20 


Specimen black and white, the austenitic 


x being 
phases. 


dissolved less rapidly 
Photographed with green filter. 


more rapidly 


than 


10% Cadmium Acetate (Electrolytic), 6 volts, 0.6 
Carbides stain 


than sigma. 


In specimen, grain boundary carbides are gray, 


stains 
men, 


more 
sigma is blue. 


rapidly 


than 


others are black. Photographed with green filter. 


Saturated NaOH (Electrolytic), 1.5 volts, 6 sec. Sigma 
other 


phases. In 


the 


speci- 


Photographed with green filter. 


) 
tes 


Vilella’s Reagent ( 


ml. alcohol), 35 sec. 


austenitic matrix 
than other phases. 


10% Lead Acetate (Electrolytic), 6 volts, 0.6 sec. Films 


UN 
= 
3 


5 mil. HCl, 1 ¢. picric acid, 100 
Specimen black and white, 
being dissolved more rapidly 
Photographed with green filter. 


on constituents whose color varies with etching time. 
In specimen shown, austenite was light blue, sigma dark 


blue, carbides tan. 


Photographed with yellow filter. 
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SHARON STAINLESS 


HAS WHAT IT TAKES FOR 
MODERN AIRCRAFT PRODUCTION 


becaute Sharon Stainless has 


“SHARON STEEL CORPORATION... Séaron, Den 
SALES OFFICES: Chicago, Ill., Cincinnati, O., Cleveland, O., Dayton, O “Detroit, Mich 
Wis., York, N. Penna.., N. Y., 
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Where parts must be light in weight, yet absorb the heavy 
4 ae 
J 


ror HIGHER 


EMERGENCY PRODUCTION 


For Ease, Speed and 
Adaptability in 
PHOTOMICROGRAPHY 


PHOTOMICROGRAPHI€G 
EQUIPMENT MODEL L...A 
compact photomicrographic de- 
partment! With proper accesso- 
ries this one unit quickly and 
efficiently meets all your 
requifements in visual micro- 
scopy, high and low power photo- 
micrography, as well as photo- 
copying. Catalog E-210. 


For Convenience and Top Image Quality 
} in MICROSCOPY 


CM METALLURGICAL MICRO- 
SCOPE—Large focusing stage, 
space for convenient manipulation. 
Used extensively for examina- 

tion of opaque objects, polished 
metal specimens and similar 
materials. Catalog E-223. Tri- 
Vert Illuminator, available at 
additional cost, provides bright 
field, dark field, or 
polarized light. 
Catalog D-108. 


STEREOSCOPIC WIDE FIELD 
MICROSCOPES—The finest op- 
tics ever produced for wide field 
work! Clear, sharp three-dimen- 
sional images . . . invaluable in 
preparation of polished metal 
specimens. Study of fractures, 
porosity, macro-etched specimens 
and other low power 
metallurgical studies. 

Catalog D-15. 


WY Bausch & Lomb 


Metal Progress; Page 376-D 


For Speed, Accuracy and Convenience in METALLOGRAPHY 


RESEARCH METALLOGRAPH~—See it . . . photograph 
it... four ways! Four different accurate images of the same 
sample, for more complete identification. Exclusive, pat- 
ented B&L features permit critical work with bright field, 
dark field or polarized light . . . with quick, easy change- 
over. For phase contrast work B&L accessories are simply, 
speedily attached. The “maximum use” instrument for 
visual observation and photomicrography. Catalog E-240. 


NEW! BALPHOT METALLOGRAPH—A// new design! 
The economy of limited capacity instruments, with bright 
field, dark field or polarized light and phase contrast. . . 
and many other performance advantages of the highest- 
priced metallographs. Quick-action stage elevating device 
eliminates coarse adjustment. New Magna-Viewer projects 
bright, magnified screen images . . . ideal for grain size 
determinations and group viewing. Catalog E-232. 


WRITE for complete information to Bausch & Lomb 
Optical Co., 638-3 St. Paul St., Rochester 2, N. Y. 


Equipment 


instruments you need 
for metallurgy from the | 
. complete Bausch & Lomb line 
- 
J 
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“J q | 
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Ktching Steels 


Which Contain 


the Sigma Phase 


ly AN investigation of etching reagents which 
are suitable for the detection and study of the 
sigma phase in high chromium-nickel-iron 
alloys, it was observed that the modes of attack 
are quite varied. Some of these modes have 
been reported previously but not all of them, 
and it is thought that a single, brief presenta- 
tion of the ones we find most useful might be 
worth while. 

Constituents of steels may be revealed to 
the metallurgist by an etching reagent in either 
of two ways: First, part of the polished surface 
of a miecrospecimen may be dissolved by the 
etchant. Second, part of the surface may be 
stained by a thin film of corrosion products. 
However, there are several variations of these 
two mechanisms. An etchant may dis- 
solve either the matrix, or one or more of any 


basic 
minor constituents existing there, or it) may 
Some of 
these variations which appear when examining 
a specimen of steel which contains the sigma 
phase are shown in the photomicrographs in 
the data sheet, page 376-B. 

The five pictures show the same field of a 
specimen of Type 314 stainless steel (25-20 with 
silicon). The specimen had previously been 
heated for 1670 hr. at 1500° FF. This treatment 
resulted in the formation of the sigma phase 
along the grain boundaries and in a Widman- 
statten pattern within the grains themselves. 
Many tiny particles of residual carbides were 


stain one or more of these phases. 


By John J. Gilman 


Research Laboratory 
Crucible Steel Co. of America 
Harrison. J. 


also present. The specimen was repol- 
ished prior to each etching operation 
Vilella’s hydrochloric 
was the etchant the 
This the 
tenitic matrix of this type of steel more 
rapidly than it dissolves either the car- 
bides or The latter 
constituents stand out in relief against 


acid 
first 


picric 
reagent for 


photograph. dissolves aus- 


the sigma phase. 


the background (top right) 

Just the opposite mode of attack 
is exhibited by oxalic acid used electro- 
Ivtically. This etehant attacks the sigma 
phase and the carbides before it attacks 
the matrix. The result is that the ear- 
bides and sigma are gray, outlined in 
black, and the structure appears as in 
the second photograph (top left). 

An entirely different effect is produced by 
the action of an aqueous solution of lead acetate 
used electrolytically. This chemical causes the 
surface of the specimen to be stained with a 
thin film (possibly ferric acetate) which forms 
most rapidly on the austenite of the matrix, less 
rapidly on the sigma phase, and least rapidly 
on the carbides. As the thickness of the film 
is built up its color changes. The colors of the 
austenite, sigma and carbides were light blue. 
dark blue, and tan respectively when the third 
photomicrograph was exposed. Depending on 
the etching time, these phases appear vellow, 
red, purple, blue, and brown (middle right). 

The last two photographs show the struc- 
tures produced by etchants which are quite 
selective in their attack. Left, below, cadmium 
acetate, stains carbides more rapidly than it 
stains the sigma phase; this mode of attack 
resulted in the structure shown in the fourth 
photograph. Finally, a concentrated aqueous 
solution of sodium hydroxide stains the sigma 
matrix 
and thereby it produced the etch shown in the 
lower right photograph in the data sheet. 

Etchants which attack polyphase steels in 


phase before it stains the carbides or 


different modes have much value to the metal 
lographist for the detection and study of sigma 
phase. Those of high selectivity are especially 
valuable. While cadmium acetate and sodium 
hydroxide are quite useful etchants, a further 
search for selective etchants is desirable. 
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Corrosion Resistance 


of Wrought lron 


L. Case 
Technical Adviser 
Battelle Memorial Institute 
Columbus, Ohio 


iron and steel. In_ soil- 
corrosion tests, atmos- 
pheric-corrosion studies, 
and investigations of hot 
water and steam return 
lines — in fact, under any 
tests that simulate service 
of radiant heat panels 
embedded in concrete 
the behavior of mild steel 
was not strikingly differ- 
ent from that of wrought 
iron. 


and Steel Pipe In 1908, Howe and 


A SURVEY of the technical literature on the 
relative corrosion resistance of wrought iron 
and steel indicates that the marked superiority 
frequently attributed to wrought iron is more 
reputation than fact. 

In comparing these materials, one must bear 
in mind that wrought iron had an ancient and 
honorable history, dating back almost 2000 
years, while steel first came in quantity only 
about 80 years ago. It was therefore natural to 
view steel as a suspicious newcomer. The hap- 
hazard way in which steel was manufactured 
prior to 1900 did not do much to enhance its 
reputation. These were the tangible reasons why 
wrought iron, a product made by highly skilled 
craftsmen, demonstrated at that time its super- 
iority in their competing fields. 

As time went on, the art of steelmaking 
became better understood, specifications were 
tightened up, and general quality and uniformity 
of the product were raised. Simultaneously any 
disparity in corrosion resistance of steel and 
wrought iron disappeared. 

For example, soil-corrosion tests, conducted 
by the National Bureau of Standards since 1932, 
as well as carefully conducted tests by the cor- 
rosion committee of the British Iron and Steel 
Institute, clearly indicate that differences in the 
resistance of various wrought irons are often 
greater than the differences between wrought 
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Stoughton reviewed the 
subject in the Proceed- 
ings of the American Soci- 
ety for Testing Materials 
They concluded that: 
“The theory that steel 
is intrinsically and incurably more corrodible 
than wrought iron is contradicted flatly by the 
evidence. It, therefore, must be abandoned unless 
resuscitated by correspondingly direct, con- 
vineing, and abundant counter-evidence, clearly 
relating to well-made modern tube steel. Nobody 
doubts that ill-made steel may misbehave. The 
distrust of steel may be nothing but a survival 
from a day when it was justified, or it may be 
only an unjustified inference that, because some 
steel corrodes badly, all must. The distrust can 
be explained away, the evidence cannot. There- 
fore, the evidence and its implications must 
stand till refuted.” 

Iron and steel rust or corrode under nearly 
all service conditions where they come in contact 
with air, water, or soil. The oxides and hydrox- 
ide of iron are chemically more stable than the 
metal, so rusting is a natural phenomenon when 
ferrous materials are exposed to an environment 
containing oxygen and moisture. The objective 
of this present literature survey is to evaluate 
the relative corrosion under conditions approxi- 
mating those of radiant heating installations 
where metal pipes are embedded in the structure 
of a building. 

The nature of this environment is indicated 
by the floor constructions shown in Fig. 1. It is 
quite evident that floor panels may sometimes 
be subjected to rather severe corrosion condi- 
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tions. Although protected by concrete, they may 
be partially embedded in gravel and located 
close to the soil. Moisture, air, and so-called 
“anaerobic” organisms which can cause corro- 
sion in the absence of oxygen, may pervade such 
an environment. 

While soil-corrosion studies are most per- 
tinent in evaluating service in radiant-heating 
installations, atmospheric-corrosion studies, as 
well as data on the performance of both mate- 
rials in hot water and steam lines, should also 
prove illuminating. 

Fundamental Structure There is no need 
to dwell in Metal Progress upon the fundamental 
difference in microstructure between wrought 
iron and low-carbon steel, nor their manufacture. 
Wrought iron consists of small grains of rela- 
lively pure ferrite containing parallel slag sheets 
and particles arranged in planes squeezed into 
position by rolling or forging the hot metal. 
Mild steel, if reasonably clean, has very few 
slag inclusions: 
Cusually 


its structure is of ferrite grains 
considerably smaller than those in 
wrought iron) and small patches of fine pearlite. 
The above-described structure 
of wrought iron is the same 


CONCRETE WALK—, PIPE 


slag serves a definite and useful purpose! In 
many instances, these differences in opinion are 
due to the fact that corrosion is a phenomenon 
in which a great complexity of factors takes 
part. A slight change in the conditions may 
reverse the results. 


Comparative Corrosion Resistance 
in Atmosphere 


That the purity claimed for wrought iron 
is not a determining factor in its excellent cor- 
rosion resistance has been indicated by many 
investigators. Karl Daeves, in seven-year corro- 
sion tests at Disseldorf, Germany (reported 
in Stahl und Eisen in 1939, p. 710), found 
that iron of exceptionally high purity cor- 
roded more than basic bessemer steel, when 
exposed to air or buried in the ground. J. C. 
Hudson, reporting in his book “The Corrosion 
of Iron and Steel” the tests by the corrosion 
committee of the Iron and Steel Institute and 
the British Iron and Steel Federation, also states 
that Swedish wrought iron, a grade considerably 
purer than British (Stafford- 
shire) wrought iron and 


whether the iron has been 


an 


made by hand in the tradi- 
tional puddling furnace or 
mass produced in the modern 
Aston process now used in 
the United States. Both have 
about 2° of slag. 

This difference in basic 
structure has aroused much 
argument. Many claims of 
great superiority, 
the presence of 


based on 
slag fibers 
and on alleged greater purity 
of the ferrite, were made by 
partisans of wrought iron. 
(From a metallurgical stand- 
point, there is no valid claim 


- 


tris 


containing very little slag, cor- 
roded much more than mild 


steel after exposure to atmos- 


pheric corrosion at Sheffield 
for five years. Exposures of 
similar duration at Dove Holes 
Tunnel and at Calshot, Eng- 
land, are noted in Table 1. 
Hudson also reports one- 
year exposure tests in Sheffield 
atmosphere on mild steel, Staf- 
fordshire wrought iron, and 
wrought iron made by the 
Aston process in the United 
States. The ratings given in 
Table Il are on the same 
relative seale as in Table | 


for unusual purity of the 


(mild steel rated as 100). The 


iron base in wrought iron; 
its purity depends on the 


Staffordshire wrought iron 


purity of the pig iron from 
which it is made, since the 
only impurities removed in 
manufacture are carbon, 
manganese, and silicon.) On 
the other hand, when steel 


corroded the least and Aston 
wrought iron corroded the 
most, with mild steel occupy- 
ing an intermediate position. 

The outstanding fact that 
emerges from the tests made 


became the dominant product, 


it was claimed by many that 
wrought iron is merely a 
dirty low-carbon steel instead 
of a product in which the 


Fig. 1 


Heating”, 
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Typical Methods of Floor 
Construction in Radiant Heating 
Installations. (A. T. Napier, “Radiant 
The Industrial Press, 1947) 
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by the 
there 


British investigators is that 


are marked differences in the 


Table I— Atmospheric Corrosion of Steel Versus Wrought 
Iron; Five-Year Exposure in the As-Rolled Condition 


corrosion behavior of different types 
of wrought iron, and that these differ- 
ences often greater than 
observed between the two classes of 


are those 


material, mild steel and wrought iron. 
It is also of interest to note that the 


MATERIAL 


Mild steel* 
Swedish wrought iron OS 
Staffordshire wrought iron 


Dove HoLes 


SHEFFIELD 
PUNNEL 


CALSHOT 
100 100 


113 79 


purest wrought iron obtainable, which 
happens to be of Swedish origin, is 
appreciably more corrodible than mild 
steel or the English wrought irons with their 
high slag and high phosphorus contents. 

data on 
almospherie corrosion of wrought iron and steel, 


Summarizing results of recorded 


Table If — Atmospheric Corrosion in One Year 
of Wrought Irons and Mild Steel at Sheffield 


SunPACE CONDITION 
MATERIAL 


As SANDBLASTED 


Mild steel* 
Staffordshire wrought 
iron 67 


100 100 


Aston wrought iron, 
rolled in the U.S.A. 99 
Aston wrought iron, 


rerolled in England 109 


*See footnote to Table I. 


F. N. his 
Causes and Prevention” that wrought iron seems 


Speller states in book “Corrosion, 
to have an advantage over mild steel in country 
almospheres; industrial atmospheres, how- 
ever, steel containing more than 0.15° copper 
is more durable than wrought iron carrying the 
same amount of copper and that such copper- 
bearing steel is decidediy more durable than 
ordinary wrought iron (which generally carries 


less than 0.080 copper). 


*The figures denote relative corrosion, with the mild steel 
rated as 100, 


Higher numbers indicate a higher rate of corrosion. 


E-xternal Corrosion of Buried Pipe 


Numerous examples of buried wrought-iron 
pipes that have successfully resisted corrosion 
for a great many years are cited in technical 
references. In considering these examples, ample 
should be made for the well-estab- 
lished fact that there is a great variability in the 
corrosion resistance of various lots of wrought 
iron, and that the best of the old wrought iron 
has been preserved while the poorer has perished 
and was replaced. 

The most carefully conducted corrosion 
tests on ferrous pipes buried in various soils are 
those by K. H. Logan of the National Bureau of 
Standards, published in the Bureau's Journal of 
Research in 19389, 1942 and 1944. ‘Tests were 
started in 1922, and five years of exposure in a 
few soils showed no real difference in corrosion 
resistance of steel and wrought iron. In 1932 a 
large number of pipes were buried in various 
locations in the United States. At two-year inter- 
vals, some were dug up and corrosion evaluated 
by loss of weight and depth of pitting. 
tests are still in progress. ) 

The location of the various sites where the 
pipes were buried, the characteristics of the 
respective soils, and the composition of water 
extracted from these soils are shown in Table IL. 


allowance 


(These 


Table Ill — Properties of Soils at Sites of Soil Corrosion Tests 


ANNUAL 


or Sou LOCATION Precipt- 


Cecil clay loam 
Lake Charles clay 
Muck 

Peat 
Susquehanna clay 


Athanta, Ga. 

El Vista, Texas 
New Orleans, La. 
Plymouth, Ohio 37.0 
Meridian, Miss. 53.0 
Charleston, S. €. 45.2 
Cholame Flats, Calif. 16.0 
Wilmington, Calif. 15.2 
Phoenix, Arizona 7.8 
Milwaukee, Wis. 30.1 


48.3 
419.0 


Tidal marsh 
Doeas clay 

Chino clay loam 
Mohave sand loam 
Cinders 


rATION, IN, 


Airn-Pone 
SPACR, 
% pH 


Composition oF Water Exrract*® 
Na+k Ma 


18.2 4.6 
5.0 7.1 3.12 

22.4 4.0 2.03 
2.6 2.91 
4.1 
2.9 33.6 
8.3 28.10 
7.2 7.65 
8.7 6.55 
8.0 


0.69 AZ 1.59 
2.23 29 0.47 
10.95 2.86 0.0 


3.04 
2.54 
56.70 
6.85 12.70 
2.29 28.80 
12.40 6.05 
0.51 2.77 
3.03 0.08 


36.60 
0.26 
16.90 
2.97 
2.89 


*Milligram equivalent per 100 g. of soil. 
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The column with the heading pH indi- 
cates the degree of acidity or alkalinity 
of the various soils; a pH of 7 denotes 
a chemically neutral lower pH 
numbers indicate an increasing degree 
of acidity, while pH numbers above 7 
indicate an increasing degree of alka- 
linity. Measurements on pipes buried 
in these for five and nine 
years summarized in Table’ IV. 
Loss in weight suffered through rusting 
is noted in roman numerals, while 
maximum depth of pits (in mils) 
formed during the test period is given 
in italic numerals. 


rn Technical data indicate that wrought 
iron and steel do not differ materially in 
their behavior under corrosive conditions 
; in the soil, concrete, and other environ- 
gernenen ments surrounding radiant heating panels. 
Differences in 


resistance of 
various wrought irons are often greater 
than between steel and wrought iron. In 
highly corrosive soils the service life of 


corrosion 


either is very short. In other environ- 
The surface conditions of six vari- 


eties of pipes buried for nine years in 
Susquehanna Meridian, Miss. 
(pH = 4.1), illustrated in Fig. 2. 
The low-carbon steel is identified as N, 
while the two wrought iron pipes are 
marked A and B; the rest of the pipes 
are alloy steels. It is quite evident that, 
in this environment, the low-carbon steel pipe 
compares very favorably in appearance with the 
wrought iron pipes. This is corroborated in 
Table IV, where it is shown that the maximum 
depths of pits on the two grades of wrought 
iron pipes, after 9-yr. exposure in Susquehanna 
clay, were 72 and 101 mils, respectively, while 
for mild steel pipes it was 87. 


ments, either one or the other may prove 


somewhat superior, but claims of con- 
a sistent superiority are not supported by 


facts. 


to corrosion than either lot of wrought iron, 
measured by loss of weight. 

In other soils results varied, depending on 
the type of soil, but there was no consistent 
difference between the corrosion of the wrought 
iron and the steel pipes. Of the two methods 
of measuring corrosion, the depth of pitting is 
by far more important than the loss of weight, 
because when a pipe is punctured in service it 
requires replacing, regardless of its 
weight. 


In the same test, 
the loss in weight on the wrought iron pipes was 
7.80 and 9.38 oz. per sq.ft, while the steel pipe 
lost 6.65 oz. in 9 yr. 


loss of 


The outstanding feature indicated in 


In this particular soil, the steel therefore 
occupied an intermediate position between the 
two grades of iron, as measured by the maximum 
depth of pits, and was slightly more resistant 


the extensive Bureau of Standards’ tests, sum- 
marized so briefly here, is the great variation 
in the corrosion ability of various soils. All 
pipes were punctured in five years when buried 


Table IV — Corrosion and Pitting in Various Soils (Logan) 
Rate of corrosion (in roman numerals) in oz. per sq.ft. 
penetration. 


0.0015 in. 
*Indicates that 


1 oz. per sq.ft. 
Maximum depth of pits (in italic numerals) in mils. 
one or more specimens were completely punctured 


Wrovucut Inox A Wrovcut Iron B Low-Cannon STEEL 


5 YEARS 9 YEARS 5 YeRARS 0 Years YEARS Yeans 


Cecil clay loam 
Lake Charles clay 
Muck 

Peat 
Susquehanna clay 


0.48, 64 
1.99, 

1.20, 

0.74, 5% 
0.55, 22 8.52, 
4.23, 129 D 
1.41, 91 13.60, 
1.94 8&5 5.82, 
6.04, 145* D 


3.72, 
22.83, 
12.57, 
14.26, 

7.80, 


0.54, 3.70, 73 0.55, 50 
1.39, 19.54, 2.56, 77 
1.80, 12.68, ; 2.03 103 
1.30, 3 i. 2.09, 24 
0.73, 0.86, 66 6.65, 
0.44, 0.82, 36 9.03, 
4.42, 4.85 154* D 

1.38, 1.95, 74 12.86, 
2.15, 2.86, 154* 18.56, 
4.73, 6.50, 119* D 


4.09, 
28.76, 
16.24, 


16.72, 


Tidal marsh 
Docas clay 

Chino silt loam 
Mohave sand loam 
Cinders 145* 


145* 145* 


I) means specimens completely destroyed by corrosion. 
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? — Wrought Iron and Steel Pipe Buried Nine Years in Susquehanna Clay at Meridian, Miss. 


Low-carbon tube; A, Hand puddled wrought iron; B, Machine puddled wrought iron; 
Copper-molybdenum openhearth iron; D, Nickel-copper steel; P, 5% chromium steel 


in cinders; on the other hand, in most of the 
soils the rate of corrosion was very low. As a 
general statement it may be said that, in acid 
soils (pH under 7), the steel pipes were corroded 
less than the wrought iron pipes, and the reverse 
appe -s to be true of alkaline soils. 

In Speller’s book are several comparisons 
of wrought iron and steel pipes which have 
been in service together underground for many 
years — for example, wrought iron couplings on 
steel pipe in an Indiana soil for 15 years. The 
couplings and the pipe corroded at about the 
same rate. 

In checking over records of many cases 
where claims were made for superior corrosion 
resistance of wrought iron, Howe and Stoughton 
noted two items of interest: 

1. In many instances where pipes have been 
in service for many years, the steel was of 
inferior quality because it was made at a time 
when steelmaking was in its infancy. Chemical 
controls had not yet been introduced, specifica- 
tions were lacking, and, in many instances, the 
earbon and sulphur contents of the steel were 
very much higher than the present limits for 
this grade. 
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2. Previous to 1912, wrought iron and steel 
pipe were not clearly identified by manufac- 
turers. Pipe purchased as wrought iron fre- 
quently turned out to be steel, and the two have 
been quite frequently mixed in service. This is 
corroborated by Speller who, in his investiga- 
tions covering many years, found over 100 water 
lines in which wrought iron and steel were acci- 
dentally coupled together in the same piping 
system. In such cases, both materials have been 
in use under identical conditions for many years. 
Typical data on such steam and water lines are 
in Table V. (Measurements were made an inch 
or so from each end of the pipe, to eliminate the 
contact effect between dissimilar metals.) On 
the whole, Speller’s figures do not show any 
marked difference between the performance of 
wrought iron and steel pipes. 

In 1924, the American Gas Association que- 
ried the large companies in the United States: 
“What is the relative life of steel and wrought 
iron pipe laid under average conditions?” Replies 
were received from 17 companies, based on 
opinions and experience without presenting 
actual data. The majority expressed the opinion 
that wrought iron pipe will outlive steel pipe. 
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Table V — Relative Corrosion of Mixed Wrought Iron and Steel Pipe 
Carrying Steam and Water (Speller) 


LOCATION 
or LINE 


AGe or Pipe 
IN SERVICE 
Frick Coke Co. 

power plants 


6 months to 8 yr. 21 lots; 


Cresson, Pa. 
(coal field) 


7 months to 10 yr. | 


Allegheny General 17to8 yr. 
Hospital, Pittsburgh | 


A New York hotel 6 to 10 yr. 


Numper OF Preces CHARACTER OF SERVICE 
| 


26 pieces w.i., 26 steel | 
9 pieces w.i., 9 steel 


42 pieces w.i., 27 steel 


9 pieces w.i., 9 steel 


MAXIMUM PITTING 


STEEL 


| Boiler feed water lines | 0.112 in.) 0.108 in. 


| 0.107 
0.057 
0.100 

0.105 


| Hot water lines 
| 


0.092 
| 0.048 


0.085 


| 0.105 


Cold water lines 
Hot and cold water 
Hot water supply 

| Hot water and 

| steam return line 


0.095 0.067 


In summarizing the replies in Proceedings of 
the Technical Section, A.G.A., 1924, the Committee 
pointed out that, on account of the many vari- 
ables, opinions based on casual observations are 
apt to be erroneous, particularly with respect 
to soil corrosion. That this fact is recognized 
by large users, where more weight is given to 
over-all economic considerations, is evident from 
answers given to another question in the same 
questionnaire: “What material do you use for 
service pipe?” Of 31 companies replying to this 
question, 21, or 67.8%, used steel; six, or 19.4%, 
used wrought iron; and four, or 12.8%, used 
both materials. 

As far as corrosion of buried wrought iron 
and steel pipe is concerned, the present level of 
our knowledge supports the conclusion drawn 
by one of the largest American gas companies 
(quoted by Speller): “Many tests have been 
made of actual conditions in the field, and it has 
been the general opinion that both kinds of pipe 
showed almost the same loss of weight by cor- 
rosion, the tendency toward pitting being some- 
what less in steel.” 


Corrosion by Concrete 


There are few quantitative data available 
on the relative corrosion of wrought iron and 
steel pipe in concrete; however, it is generally 
known that there is very little corrosion, because 
the free lime content of concrete protects ferrous 
materials. Known cases of corrosion have always 
been traced either to badly mixed concrete or to 
excessive quantity of chlorides in it. Hudson 
describes two examples in his book “The Cor- 
rosion of Iron and Steel”: 

1. In 1937, a serious case of corrosion 
occurred in the steel pipes of a sprinkler system 
in a large department store. They were buried 
in a 4-in. brick-concrete layer over a reinforced 


concrete floor; the pipes were 1 in. in diameter 
and were under 100-psi. pressure. Corrosion was 
reported in only one block of the store, where 
the concrete had been made with a brick aggre- 
gate containing up to 2% calcium sulphate. The 
floor was covered with asphalt before the con- 
crete dried; consequently, the concrete had prob- 
ably been maintained in a moist condition. In 
other blocks of the same building a pumice 
aggregate, practically free from sulphate, had 
been used for the concrete, and this had been 
allowed to dry out before being covered with 
asphalt. No corrosion trouble was experienced 
in these blocks. 

2. Corrosion of wrought iron girders embed- 
ded in the reinforced concrete roof of a base- 
ment. The extent of the corrosion was such that 
the floor girders could be easily punctured by 
the tools used to break away the concrete during 
the examination. The aggregate used for the 
concrete was a typical, low-grade coke breeze. 
This was the prime cause of corrosion. Under 
modern practice, such a filler would not be used 

Excepting such cases as those cited, which 
would not be tolerated in modern practice, ample 
evidence supports the statement that concrete 
made of cement, sand, and gravel in proper 
proportions practically assures freedom from 
corrosion of either wrought iron or steel. Chlo- 
rides may be present in concrete whenever salt 
water has access to foundations, or if (during 
erection in cold weather) salt or calcium chlo- 
ride has been added to the mixture to prevent 
freezing. Either condition is highly undesirable; 
under such unfavorable conditions, neither mate- 
rial will prove immune to rusting. Stray electric 
currents also enhance corrosion with no particu- 
lar preference for either wrought iron or steel 

In view of the above facts, it may be of 
interest to review some accelerated corrosion 
tests carried out by Swinden and Stevenson and 
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‘reported Hudson’s book, p. 227. Materials 
were subjected to intermittent sprays while sus- 
pended from a traveling belt. In the course of 
a complete revolution of the belt, which takes 
6 min., the specimens were subjected to the 
following treatments: 

1. Sprayed during passage through the first 
chamber. 

2. The specimens then enter a metal box 
ventilated at the top and bottom and heated to 
about 100°F. In 45 sec. they are dried com- 
pletely without being heated appreciably. 

3. The specimens then travel back to the 
spraying chamber. 

Such treatment was continued for four 
weeks. Each day the specimens were subjected 
to 60 complete (approxi- 
mately 7 hr.). Each morning the 
specimens were doused with dis- 
tilled water and 


cycles 


allowed to dry 


wrought iron and steel pipe had been installed 
together in hot water, cold water, and steam 
lines. Following is a summary of the perform- 
ance records of these materials after varying 
lengths of service: 

In 18 installations steel pipe corroded more 
than wrought iron; in 20 installations the oppo- 
site was true; in nine cases there was con- 
siderable corrosion on both materials with ne 
significant difference between them; in 17 instal- 
lations corrosion was negligible in both mate- 
rials. Walker concluded that “taken on the 
average, there is no difference in the corrosion 
of wrought iron and steel pipe”. 

An interesting comparison was also reported 
by Speller. Alternate lengths of 2-in. uncoated 


Table VI — Correlation of Atmospheric Corrosion and 


Intermittent Spray (Hudson) * 


thoroughly before spraying was 
commenced. At the end of the test, 
the rust was removed by a special 
solution, and loss in 
measured. 

Results for two different sprays 


weight was 


MATERIAI 


Mild steel 
Staffordshire wrought iron 96 97 96 
Aston-Byers wrought iron 111 112 133 
Swedish wrought iron 129 110 159 


Frecp Test 
(1 Yr.) 


Spray At 
WEEKS 


Spray Bt 
WEEKS 


100 100 100 


are given in Table VI. For com- 
parison, results of atmospheric cor- as 100. 
rosion during one year’s exposure 
at Stocksbridge, England, are also 
shown. The order of merit of the 
four materials under atmospheric corrosion and 
the two spray tests was practically identical: 
the Staffordshire wrought iron displayed the 
highest resistance to corrosion on all tests, the 
mild steel rated a close second, while the Aston- 
Byers and Swedish wrought iron rated third and 
fourth. 

While accelerated corrosion tests should be 
accepted with caution, those listed in Table VI 
carry some weight because they have shown an 
excellent: correlation with field tests of 
duration. 


longer 
They indicate that there is no great 
difference between corrosion of steel and wrought 
iron in a saline or acid environment 


Corrosion by Hot Water and Steam 


Speller’s data in ‘Table V, for a number of 
applications where wrought iron and steel pipes 
were used in the same steam and water lines, 
show that there was no material difference in 
depth of pitting. <A similar investigation was 
made by W. H. Walker (“The Relative Corrosion 
of Iron and Steel Pipe as Found in Service”, 
Journal, New England Water Works Assoe.. 


1912, Vol. 26, p. 7). He found 64 instances where 
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*The figures denote relative corrosion, with mild steel rated 
Higher numbers indicate a higher corrosion rate. 


TO.06% 


sulphuric acid. 
sodium chloride and 0.05 sulphurie acid. 


wrought iron and steel pipe were used in an 
ammonia condenser at a blast furnace plant. 
Cooling water flowed over them almost con- 
tinuously for 11 years. The coils were then 
taken apart, cleaned, and inspected. There was 
no appreciable difference; no corrosion what- 
ever was found inside where ammonia circulated 
and—— while there was considerable rusting of 
the outside leaks developed in 
either the wrought iron or in the steel. The 
maximum depth of pitting was 0.055 in. on steel, 
and 0.054 in. on wrought iron. 


surface no 


In another program of tests reported by 
Speller, alternate lengths of wrought iron and 
steel pipe were used in hot water, steam return. 
and vent lines in various cities. The actual 
number of installations tested was 85; durations 
ranged from 12 months to 12 vears. 
sistent 


No con- 
difference in corrosion 
clearly indicated. 


resistance was 
On the average, the maximum 
depth of pitting was somewhat smaller on the 
steel pipe, but the number of pits was slightly 
greater. It is thus reasonable to conclude that. 
for hot water and steam lines, the performance 
of steel pipe compares favorably with that of 
wrought iron. +} 
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A Digest of the Production, Properties, and Uses of Steels and Other Metals 


Published by Electro Metallurgical Company. a Division of Union Carbide and Carbon Corporation, 30 East 
42nd Street, New York 17, N. Y.-In Canada: Electro Metallurgical Company of Canada, Limited, Welland. Ontario 


MANGANESE . . 


Deoxidizer and Toughener for Steel 


Manganese is one of the most important 
alloys used in making steel. It is practi 
cally indispensable as a deoxidizer and 
cleanser for improving the hot-working prop 
erties of steels. When used as an alloying 
element, it makes steel stronger and tougher 
and it is therefore an important constituent 
# many structural and engineering steels 


Deoxidizes and Cleans Steel 


The effectiveness of manganese in de 
oxidizing steel was first recognized in 
1856, when it was used in the Bessemer 
process of steelmaking to counteract the 
bad effects of sulphur; in fact, manganese 
made this process a commercial success. 
Today, manganese is used as a deoxidizer 
ind cleanser in the production of nearly 
ill grades of open-hearth and_ electric 
furnace steel, as well as high-grade cast iron 


Research work carrried out recently in 
Exrecrromet’s laboratories at 
Falls, New York, has provided new and 
important information on the value of 
manganese as a deoxidizer. This work 
shows that manganese is a more effective 
deoxidizer than has been previously real 


Niagara 


ized, and that a combination alloy of silicon 
and MaNyanese ts 4 much stronger deoxidi 
zer than either silicon or manganese by itself. 
Com ete information Is given ina report 
entitled “Solubility of Oxygen in Liquid 
Iron Containing Silicon 

If you would like a copy of this report, free 
# charge, write to the address above 


Manganese.” 


improves Hot-Working Properties 


By combining readily with sulphur, man 
ganese performs another valuable job, it 
removes the principal cause of hot-shortness 
or brittleness— thereby giving steel better 
rolling and forging properties. In this re 
action, the manganese combines with the 
sulphur to form manganese sulphide, as 
follows 


Mn + FeS MnS + Fe 
The manganese sulphide remaining in the 
steel is a less harmtul type of inclusion than 
the iron sulphide would be, the hot-work 
ing properties of the steel are improved 


The weakening and embrittling tenden 
cies of sulphur in cast iron can also be 
counteracted by the addition of manganese 
to the cupola charge 


Increases Strength, Toughness, and 
Wear-Resistance 


When used as an alloying element in steel 
manganese produces a steel with greater 
strength and toughness, and there is no 
serious loss of ductility. Additions of about 
13 per cent manganese produce the well 
known Hadfield manganese steel. High 
manganese steels have exceptional resistance 
to wear; and consequently they have many 
applications in engineering jobs. Instead 
of wearing away quickly under conditions 
combining severe pressure, shock, and 
abrasion, these steels actually become 
harder through use. Thus, they last longer 


Because of the tendency of high-man 
ganese steels to work-harden, they serve 
industry in important and varied applica- 
tions. Manganese steel castings, for exam 
ple, are used for railroad frogs and crossings, 
rock-crusher parts, steam-shovel 


dipper 


Dipper bucket teeth, cast of Hadfield 
actually 
under 
from gravel and rock in construction 


manganese steel increase 


m hardness abrasiv wear 
work thus last many times 
longer than those of ordinary steel 


teeth, and dredge-bucket lips. The chiet 
applications of manganese steel are in rails 
used for special service, and light forgings 
subjected to heavy wear 


Evectromert Alloys 


Manganese is produced by Errerromet 
in forms suitable for practically every use 
of the iron, steel, and non-ferrous metal 
industry. Some of the Erectromer prod 
ucts are listed below. For a complete de 
scription of these alloys, write for a copy of 
the 100-page booklet, “Erecrnomer Ferry 
Alloys and Metals.” 

The terms “EM” and “Electromet™ are registered 


trade-marks of Union Carbide and Carbon Cor 
poration 


Standard Ferromanganese 


steel 


Low-Carbon Ferromanganese 


Alloys of Manganese and Their Uses 


The product most commonly used for adding manganese 
the purpose of alloying or deoxidizing and 
cleansing 


tor adding manganese wo steels having a low carbon con 
as stainless steels of the 18 per cent chromium 
per cent nickel type 


tem, such 


Medium-Carbon Ferromanganese 


Commonly used for making manganese steel containing 1.50 
to 2.00 per cent manganese, and in the production of 


Hadfield manganese steel 


Low-lron Ferromanganese tor applications im the nickel, aluminum, and copper 


industries where a low-iron alloy is required 


Silicomanganese 


“EM” Silicomanganese Briquets 
cupola 


“EM” Ferromanganese Briquets 


Used by the steel! industry as a furnace block; as a deoxi 
dizer, and also for manganese additions, particularly in the 
production of engineering steels containing 0.10 to 0.50 per 
cent carbon 


For adding manganese (with silicon) to cast iron in the 


tor adding manganese (without silicon) to cast iron in 
the cupola 
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Personal Mention 


Herbert J. French 


Since 1929, when Herbert French 
© joined the staff of International 
Nickel Co., he promoted the indus- 
trial uses of alloy steels so sue- 
cessfully that he was quickly put 
in charge of the company’s devel- 
opmental work on alloy steels. In 
1943 he was made assistant man- 
ager of the development and _ re- 
search division, and since 1947 has 
been vice-president of the com- 
pany. It is no exaggeration to say 
that his success has been due to 
the high regard in which he is held 
by American metallurgists both in 
the steel producing and consuming 
industries, regard for his integrity 
and for his encyclopedic knowl- 
edge. The citation awarding him 
the @ Distinguished Service Award 
for meritorious contributions to 
progress in engineering alloy steels 
is but one evidence of these facts. 

French is one of that generation 
of young engineers who got mixed 
up in the production of war mate- 
riél in World War I. He was for- 
tunate enough to be working with 
airplane engines, for which noth- 
ing but the best would do. At 
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war’s end he joined the National 
Bureau of Standards, and for ten 
years studied such fundamentals 
as the quenching operation, the 
effect of various alloys on steels, 
and the properties of various alloy 
constructional steels under extreme 
conditions. His writings during 
those years established his reputa- 
tion as a man who could cut 
through the underbrush straight to 
the central core of fact. This abil- 
ity came in good stead during his 
service in Washington during 
World War II as chief of the met- 
allurgical branch of the steel divi- 
sion, War Production Board, and 
later as assistant director for raw 
materials and facilities. 


Robert F. Mehl 


Robert F. Mehl ©, director of 
the metals research laboratory and 
head of the department of metal- 
lurgical engineering at Carnegie 
Institute of Technology, has been 
granted leave of absence to head 
the Metallurgical Advisory Board, 
recently established by the Na- 
tional Research Council. Before 
joining the Carnegie faculty in 
1932, Dr. Mehl was superintendent 
of the division of physical metal- 
lurgy in the Naval Research Lab- 


oratory in Washington, and later 
assistant director of the American 
Rolling Mill Co. research labora- 
tories in Middletown, Ohio. He 
has received three honorary de- 
grees: Doctor of Science from 
Franklin and Marshall, Doctor of 
Engineering from Stevens Institute 
of Technology, and a_ Doctor 
Honoris Causa from the Universi- 
dade de Sao Paulo in Brazil. He 
is an author of many papers on 
physical metallurgy and the sei- 
ence of metals. During World War 
Il, Dr. Mehl served in the U. S. 
Embassy in London with the sim- 
ulated rank of brigadier general. 


Bruce W. Gonser 


Bruce W. Gonser @ has been 
named assistant director of a new 
program dealing with the less 
common metals at Battelle Memo- 
rial Institute, Columbus, Ohio. Dr. 
Gonser, a member of the Battelle 
staff since 1934, will guide devel- 
opment of an enlarged program 
in unexplored fields of metallurgy 
and the chemistry of metals as 
well_as continue to direct research 
in nonferrous metallurgy. Dr. 
Gonser is known for his contribu- 
tions to the technology of rare 
metals. He is American manager of 
the Tin Research Institute, chair- 
man of the Rare Metals Committee 
of the Electrochemical Society and 
is active in work of the American 
Society for Metals and the Ameri- 
can Society for Testing Materials. 
His outstanding contribution to 
metallurgical science has been in 
the developing of techniques for 
forming pure metals and metallic 
coatings, including chromizing, 
siliconizing, and stannizing. 
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NUTONE’S Symphonic Door Chime, made by NuTone Incorporated, Cincinnati 
27, Ohio. The company has recently added to its line Westminster Chime and 


Strike Clocks. 


EASY polishing on centerless polishing machines is an important feature of Revere 


Brass Tubes. 


POLISHED tubes are dipped in clear synthetic finish and up-ended to drain 


before baking. 


@ In the early days of NuTone, when the company was laying 
the foundation for a business that became the world’s largest 
producer of door chimes, an important decision had to be 
made. A metal had to be selected for the chimes, one that 
would produce a soft, pleasant, resonant tone; a metal that 
was hard and durable; that would polish easily and retain a 
gleaming, luxurious surface for many years. 

NuTone experimented with different metals, tested various 
products. Finally a Revere Brass Tube was selected, which was 
not surprising, because Revere itself had conducted extensive 
laboratory investigations into the factors responsible for pleas- 
ing tone. For the past 14 years, throughout NuTone's history, 
Revere Brass Tube has been used in increasing quantities. 
Revere has also collaborated in economy as well as quality, 
assisting on production problems, in the specification of multiple 


> 


lengths to lessen scrap, and so on. This is a story of cooperation 
between two industries, and between a large company and one 
that used to be small, but is now the largest in its field Revere 
is proud of the results of this long and happy association 


yeAR On 
AMERICA 
COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenut, New York 17, N. Y. 
. 
Mills: Baltimore, Md.; Chi id Cl LiL; Detroit, Mich; 
Sales Offices in Principal Cities, Distributors Everywhere 


SEE “MEET THE PRESS” ON NBC TELEVISION EVERY SUNDAY 
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Personals 


J. A. Steele @ is a member of 
the product engineering section of 
the Cathode Ray Tube Div., Gen- 
eral Electric Co., Syracuse, N. Y. 


Alex Eckstein @ has been pro- 
moted from assistant plant metal- 
lurgist to plant metallurgist of the 
Continental Foundry & Machine 
Co., Warwood Works, Warwood, 
W. Va. 


R. K. Lee @, formerly manager 
of the research department for 
Alloy Rods Co., York, Pa., has been 
elected vice-president in charge of 
research and engineering by the 
company. 


William B. Klee, Jr.. @ is now 
president of Vacuum Melt, Ine.. 
Greenville, Pa.. a new company 
manufacturing stainless steel tubing. 


John J. Daly, Jr.. @ is section 
chief of the test pack section in 
the research department of Con- 
tinental Can Co., Inc., Chicago. 


HARDNESS TESTERS 
are on the job everywhere! 


READ DIRECTLY IN 
ROCKWELL HARDNESS SCALES 


MODEL 4 

For testing rounds and flots up 
to 4 inch copacity, in Rockwell A, 
B and C scoles. Also made in 1 
end 2 inch copacities. 


Testing hardness of babbitt metal with 
Model S reading in Rockwell N and T 
scales. 


Testing strip steel before fabricating — 

an important operation that insures 
against defective materials. 

1 in use- 
More ther 


Send for 


You'll find Ames Portable Hardness 
Testers being used in warehouses, ma- 
chine shops, schools, on the production 
line, and in the field — where accurate, 
on-the-spot, time-saving hardness tests 
have to be made. No specimens to be 
cut off no waiting for laboratory 
tests — because Ames Testers are light 


in weight ond are carried to the work. 


Ames Hardness Testers are used to de- 
termine machinability and workability 
of rods, strip and sheets before fabrica- 
ting to prevent undue machine wear or 
tool breakage resulting from excessive 
hardness. They also ore used on saws, 
knives, gears and large ports. A practi- 
cal trouble shooter for any plant. No 
skill required to get accurate results. 
Testers come in convenient carrying 


cases. 


500 
tive bulletin. 


AMES PRECISION MACHINE WORKS 


WALTHAM 54, MASS. 
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Cc. C. Pingree @ is secretary 
and purchasing agent for Whit- 
more Oxygen Co., Salt Lake City. 


Victor D. Smith @ has been 
promoted to department metallur- 
gist for the sheet mill of the Tor- 
rance works of the Columbia Steel 
Co., Torrance, Calif. 


Nathan D. Gady © has accepted 
a position as metallurgist at the 
U. S. Bureau of Mines, Central Ex- 
perimental Station, Pittsburgh. 


Howard E. Hartner ©, formerly 
with the combustion department 
at Jones and Laughlin Steel Corp., 
is now working for Hitchiner Mfg. 
Co., Manchester, N. H., as assistant 
metallurgist. 


Irwin M. Hymes ©, formerly at 
the New York University research 
laboratory, has accepted a position 
with International Business Ma- 
chines Corp., Poughkeepsie, N. Y., 
as laboratory technician. 


Andrew J. Kocak © has been 
employed as assistant plant metal- 
lurgist at the Warwood plant of 
the Continental Foundry and 
Machinery Co., Wheeling, W. Va., 
since his graduation from the Uni- 
versity of Pittsburgh in June. 


Albert H. Wilson @ is now 
working as an inside salesman in 
the alloy and stainless department 
of Joseph T. Ryerson & Son, Inc., 
Pittsburgh. 


Since his graduation from 
University of Rochester in June, 
Isadore Caplan @ has been em- 
ployed by the Samuel Greenfield 
Co., Inc., Buffalo, N. Y., as a metal- 
lurgical engineer. 


R. K. Warren @ has been ap- 
pointed assistant manager of tool- 
steel sales of the Crucible Steel Co. 
of America. He will make his 
headquarters in the Sanderson- 
Halcomb Works, Syracuse, N. Y. 


William C. Spencer, Jr., @ has 
been appointed product manager 
of the Horace T. Potts Co., steel 
warehouse distributors in  Phila- 
delphia and Baltimore. 


Raymond J. Thomas, past-chair- 
man of the Lehigh Valley Chapter 
of American Society for Metals, 
has been appointed superintendent 
of heat treating and plating in 
addition to his duties as chief 
metallurgist at Jacobs Aircraft En- 
gine Co., Pottstown, Pa. 


Ben B. Gracier @ is now plant 
manager at Hurst Industries, San 
Jose, Calif. 
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KODAK INDUSTRIAL 
X-RAY FILM, TYPE A 


With several hundred of these tanks in use, subject to 
frequent handling as well as high pressure, safety de- 
manded that the bottom weld be sound—that there be 
no serious lack of fusion or gas porosity. 

To make these radiographs, the radiographer used 
Kodak Industrial X-ray Film, Type A; 120 kv; .005- 
inch lead screens, front and back. 

Type A has enough speed to keep exposures reason- 
ably short even at low voltages. Its high contrast 
and fine graininess are also valuable in taking full ad- 
vantage of higher kilovoltage machines in detecting 
irregularities in thick or dense materials, 


RADIOGRAPHY 
IN MODERN INDUSTRY 


A wealth of invaluable data on 
radiographic principles, practice, and 
technics. Profusely illustrated with 
photographs, colorful drawings, dia- 
grams, and charts. Get your copy from 
your local x-ray dealer—price, 83. 


Radiography... 


another important function of photography 


jee 
Product: 
Propane Gas Tank 
Material: 
1/4~inch thick 
Sheet stee) 
Purpose: 
check bottom weld 
E ui ment: = 


120 ky X-ray machine 


\ 


A TYPE OF FILM FOR EVERY PROBLEM 


To provide the recording medium best suited to any 
combination of radiographic factors, Kodak pro- 
duces four types of industrial x-ray film. These 
provide the means to check welds efficiently and thus 
extend the use of the welding process, 


Type A — has high contrast with time-saving speed for study 
of light alloys at low voltage and for examining heavy parts 
at 1,000 kv. Used direct or with lead-foil screens. 


Type M—provides maximum radiographic sensitivity, 
under direct exposure or with lead-foil screens. It has extra- 
fine grain and, though speed is less than in Type A, it is 
adequate for light alloys at average kilovoltage and for 
much million-volt work. 


Type F— provides the highest available speed and contrast 
when exposed with calcium tungstate intensifying screens. 
Has wide latitude with either x-rays or gamma rays, ex- 
posed directly or with lead screens. 


Type K—has medium contrast with high speed. Designed 
for gamma ray and x-ray work where highest possible 
speed is needed at available kilovoltage without use of 
calcium tungstate screens. 


EASTMAN KODAK COMPANY 
X-ray Division * Rochester 4, N. Y. 
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Personals 


Wayne R. Rawlings © has re- 
cently been appointed to the staff 
of materials research at Continen- 
tal Can Co., Chicago. 


R. D. Fuller @, after graduation 
from a nine months’ guided mis- 
sile course in August 1950, was 
assigned to head the propulsion 
laboratory of the First Guided 
Missile Group, Ft. Bliss, Tex. 


A. J. Martini @ has been em- 
ployed as a research metallurgist 
in the Atomic Power Div., West- 
inghouse Electric Corp., Pitts- 
burgh, since his graduation from 
Rensselaer Polytechnic Institute in 
June 1950. 

John A. Disantis, Jr.. @ is now 
employed at F. G. Wade, Ince., 
Cleveland, in the engineering de- 
partment. He will be assigned to 
the metallurgical department as 
soon as production at the com- 
pany’s newly acquired foundry is 
started. 


Promotes 


“Good Housekeeping” in the 
Hardening Room at HY-PRO! 


The HY-PRO TOOL CO., New Bedford, Mass., 
has given its Sentry Furnaces a special indus- 
trial seal of approval for “‘good housekeeping”. 
HY-PRO emphasizes these Sentry performance 


facts: 
Sentry Model YP 
Vertical mod- 
el for long, 
slender drills, 
reamers, 
broaches, etc. 


.. the best way to 


No exhaust gases to burn off... 
simple to operate; operator can devote full 
time to production without tending complicated 
atmospheric controls . . . minimized part clean- 
ing after heat treating 


Sentry Medel 27 
For small 
tools, cutters 
of moly, tung- 
sten ond co- 
bolt high 
speed steels. 


avoid decarburization of Moly H.S.S. 


Ask for catalog A-2 


Walter A. Zimmerman @ has 
been appointed district manager 
for the Columbia Tool Steel Co., 
Cincinnati, and will have charge 
of the toolsteel warehouse and 
office. Mr. Zimmerman replaces 
James Terry @ who has resigned. 


Frank W. Davis @ has just re- 
ceived an appointment as metal- 
lurgical engineer in the division 
of reactor development, U. S. 
Atomic Energy Commission, Wash- 
ington, D. C. 


William Pollack @ is employed 
as a product engineer by Sylvania 
Electric Products Inc., Towanda, 
Pa., in the tungsten and chemical 
division. He graduated from Poly- 
technic Institute of Brooklyn in 
June of 1950. 


C. S. Barrett @ has been awarded 
the recently authorized Mathew- 
son Medal of the American Insti- 
tute of Mining and Metallurgical 
Engineers in recognition of his 
paper “Faults in the Structure of 
Copper-Silicon Alloys” as the most 
notable written contribution to 
metallurgical science in the three- 
year period preceding the granting 
of the award. The paper was 
published in the Journal of Metals, 
January 1950. 


John H. Port & has been in the 
research laboratory of Chase Brass 
and Copper Co., Waterbury, Conn., 
as a research assistant, since his 
graduation from Lafayette College 
in June 1950. 


Roy F. Hancock @ has been ap- 
pointed assistant to the vice-presi- 
dent in charge of sales for the 
Vanadium Corp. of America, New 
York. Prior to this appointment 
Mr. Hancock was associated with 
the Carnegie-Illinois Steel Corp., 
Pittsburgh, as manager of eastern 
alloy steel sales. 


Richard Huttinger © has been 
with the metallurgical department 
of the Alan Wood Steel Co., Con- 
shohocken, Pa., since his gradua- 
tion from Temple University in 
June 1950. 


William B. Blair @ has been 
employed by the Westinghouse 
Corp., Meadville, Pa., as a design 
engineer since his graduation from 
Grove City College in June 1950. 


Robert L. Haynes @ is now 
metallurgical engineer in the met- 
allurgy department of the Institute 
of Plumbing Research, American 
Radiator and Standard Sanitary 
Corp., Louisville, Ky. 
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a most versatile addition 
to our HighNanadium series 
of super high speed steels 


# 

Yasco GUMSME 

Nasco Supreme 

VAN CUT makes its bow as a star in OUT well- 

known high-vanadium group of high s 

steels, with these standout advantages: while OF 

outperforming most high speed steels, VAN i: 

CUT can be ground with ordinary shop in tit 

techniques—and, VAN CUT is not subject ae 

to tungsten limitations. © You can grind a? 

VAN CUT in almost any shape for almost + 

every type of cutting tool, especially proaches, , 

milling cutters, form tools, etc. : Pi 

Try VAN CUT on your next exacting job! fs ea 
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Personals 


Robert R. Penman @ has been 
working as a foundry trainee with 
Ford Motor Co., Dearborn, Mich., 
since his graduation from Missouri 
School of Mines in July 1950. 


Stuart Smith @ has been trans- 
ferred from the Louisville, Ky., 
office and made regional general 
manager of the Reynolds Metals 
Co., St. Louis. 


John Birtalan @ has been em- 
ployed by Timken Roller Bearing 
Co., Canton, Ohio, since his gradu- 
ation from Fenn College in May 
1950. 


Jesse C. Little @ has accepted 
a position as technical director of 
Preformed Line Products Co., 
Cleveland. He will be in charge 
of the company’s research and de- 
velopment of transmission line and 
communication line accessories. 
He formerly was with American 
Steel & Wire Co. in charge of the 
vibration fatigue laboratory. 


cut 
carburizing 
costs 


with 
uniformly active 


Q, your continued runs, why add 


25% of ordinary carburizers when 


only 10% 


15% of new added 


CHAR gives higher and more uniform 


activity. 


The activated particles of CHAR are 
coated with a heavy shell of carbon, 
adding greatly to the mechanical 


strength of each particle. 


In addition, the 


QB coating prevents loss of energizing mate- 


rials, saving you even more. 


Write today 


for interesting, cost-cutting CHAR booklet. 


CHAR PRODUCTS CO. 


MERCHANTS BANK BUILDING 
INDIANAPOLIS 4, INDIANA 


Mitchell Silverstein @ has been 
elected chairman of the board of 
directors of Specialloy, Inc., Chi- 
cago. He has resigned as presi- 
dent and director of Silverstein & 
Pinof, Inc., Chicago. 


After graduating from Pennsyl- 
vania State in June, Robert T. 
Anderson, Jr., @ went to work for 
the Aluminum Co. of America, 
Pittsburgh, as a sales engineer. 


F. R. Morral @, recently asso- 
ciate professor of materials engi- 
neering at Syracuse University, 
now heads the X-ray diffraction 
department of Kaiser Aluminum & 
Chemical Corp., Spokane, Wash. 


Vernon Pryer © has been em- 
ployed as a development engineer 
with United States Graphite Co., 
Saginaw, Mich., since his gradua- 
tion from University of Michigan 
in June. 


Joseph Mazia &, formerly chief 
of rustproofing division of the 
American Paint Co., Ambler, Pa., 
has recently entered business for 
himself as consulting engineer 
with offices in Washington, D. C. 


Since his graduation from Mis- 
souri School of Mines & Metallurgy 
in January 1951, Robert B. Barrow 
© has been employed by Bausch 
& Lomb Optical Co., Rochester, 
N. Y., as a metallurgist in the 
frame division. 


Burton C. Haworth © has re- 
cently accepted a position as engi- 
neer in the engineering materials 
group of the Engineering Service 
Div., E. I. du Pont de Nemours & 
Co., Wilmington, Del. He was for- 
merly employed as a field engineer 
with the Haynes Stellite Div.., 
Union Carbide & Carbon Corp., 
New York. 


C. Canfield Clark @ has been 
employed at the International 
Nickel Research Laboratory, Bay- 
onne, N. J., since his graduation 
from Rensselaer Polytechnic Insti- 
tute in January 1950. 


R. J. Kuehl @ is now in the 
casting department of the new 
electrolytic copper refinery of 
Kennecott Copper Corp., Garfield, 
Utah. 


R. W. Sandelin ©, formerly 
chief metallurgist at Stockholm 
Valves and Fittings, Birmingham, 
Ala., is now chief metallurgist and 
in charge of electric furnace steel 
melting operations at Connors 
Steel Co., Inc., Birmingham, Alla., 
a division of H. K. Porter Co., Inc. 
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HEVI-DUTY FURNACE 


CONTROL 


MAKES BETTER QUALITY UTICA TOOLS 


The need for flexibility with economi- 
cal, uniform production is making 
increased demands upon heat-treating 
equipment and instrumentation. 


Such a combination is found in the 
plant of Utica Drop Forge & Tool 
Corporation at Utica, New York. Here, 
savings are made through the team- 
work of Hevi-Duty vertical retort 
carburizing and nitriding furnaces and 
recording ElectroniK controllers. Pro- 
tection for furnaces and work is pro- 
vided by Brown excess temperature 
cut-offs. Typical of the flexibility and 
quality made possible by such equip- 
ment is the ease with which produc- 
tionis changed from pliersand wrenches 
to turbine and compressor blades. 


Multiple-zone temperature control plus 
the use of controlled atmospheres per- 
mits extremely precise regulation of 
heats. Such dependable performance is 
being repeated by ElectroniK indicat- 
ing and recording controllers through- 
out the metals industry . . . delivering 
top-quality, economical production. 


Call in your local Honeywell engineer 
for a discussion of your utilization of 
ElectroniK control . . . he is as near as 
your phone! 


MINNEAPOLIS-HONEYWELL REGULA- 
tor Co., Industrial Division, 4503 
Wayne Ave., Philadelphia 44, Pa. 
Offices in more than 80 principal cities 
of the United States, Canada and 
throughout the world. 


Honeywell | 
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Symbol of Service 


to Industry 


Representing the combined facilities of two 
of America’s leading suppliers of industrial 
machinery and equipment, this new Baldwin- 
Lima-Hamilton symbol is backed by many 
decades of experience, a progressive and con- 
tinuing research program, and the most modern 
engineering and manufacturing techniques. It 
represents the activities of eight plants spotted 
from coast to coast and numerous established 
sales outlets, strategically located for prompt, 
competent service. 

The dispersion of B-L-H manufacturing 
facilities permits “local” handling and delivery 


STEEL FORGINGS 
Hammered and pressed 
steel forgings rolled 
rings and Manges. 


NON-FERROUS 

brass and bronze 
alley castings for heavy 
duty service. 


| | 


HYDRAULIC PRESS. 
ES All types and ca 
pacities. Complicte 
standard line. 


> > 


on many items to the important producing 
areas. It also conforms to the projected pattern 
for better national defense. 

You have undoubtedly used many of the 
products offered by Baldwin, by Lima-Hamilton 
and by various subsidiaries, but you may not 
know, today, how well the Baldwin-Lima- 
Hamilton Corporation is equipped to supply 
your needs. 

This array of products will suggest added 
opportunities for you to benefit from the ex- 
panded production-distribution-service facili- 
ties Baldwin-Lima-Hamilton now offers. 


POWER TOOLS 
Bending rolls for plate 
fabricators and ship 


PLATE PLANERS— 
With design features to 
mamtam accuracy, 


yards. crease capacity 


FATIGUE MACHINES STRAIN GAGES AND CRANES—Full range SHOVELS —Capacities 
A complete range of INSTRUMENTS of capacities up to 110 from *, yd. to6-yd 
Universal, Fatigue sizes, for simulated serv For an accurate picture toms, crawler and rub sign features increase 


Stress Analysis ice testing. 


DIESEL ENGINES 
For stationary and 
marine applications. 


DRAGLINES-— Avail 
able in variable capaci 
ties for economical carth- 
moving performance. 


Limo, Hamil ond Middl 


of stress distribution. 


BORING MILLS 

100" to 43' swing, with 
mechanical, electronic 
or hydraulic controls. 


Corporation, Philodelphio 42, Pennsylvania. Plants: Eddystone ond Burnham, Po.; 
. Ohio; Rochelle, lilinois; Greenwich, Connecticut; San Francisco, California. 


ber mounted output 


HEAVY DUTY PLANERS — Standard 
LATHES—Line in models from 64" to 15'. 
cludes 40" to 168" en Latest controls, every 
gine lathes; or larger modern feature. 


Offices: Chicago, Cleveland, Houston, New York, Philodelphia, Pittsburgh, San Francisco, St. Lovis, Washington 
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There's a Westinghouse Furnace to provide the exact answer for every 
heat-treating application, gas or electric: 


* standard types for established techniques and practices 
* semi-standard types and auxiliaries 


* special furnaces engineered to your specifications and 
production system 


Consult Westinghouse first! See your nearby Westinghouse representa- 
tive, or write Westinghouse Electric Corporation, Industrial Heating 
Division, Meadville, Pennsylvania. 1.10361 


you can 6c SURE... irs 


Westinghouse 
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Personals 


Gilbert Soler @ has resigned 
as vice-president, manufacturing 
operations, and director of Atlas 
Steels Ltd., Welland, Ont. 


John A. Michelson ©, who re- 
ceived his degree from Ohio State 
University in June 1950, is now ° 
working for Thompson Products, 

Inc., Cleveland. 


Edward D. Weisert &, formerly 
sales engineer attached to the Chi- 
cago district office of the Haynes 
Stellite Div., Union Carbide and 
Carbon Corp., has been trans- 
ferred to the research department 
in Kokomo, Ind., where he is a 
metallurgist. 


John C. Barrett @ is deputy 
chief of the metals branch of the 
Industrial Division of the Military 
Security Board, Coblenz, Germany. 


John Milos @, formerly with 
Central Iron & Steel Co., Harris- 
burg, Pa., has been appointed gen- 
eral manager of Phoenix Iron & 
Steel Co., Phoenixville, Pa. 


L. G. Graper @, superintendent 
of steel production for Wisconsin 
Steel Works, a division of Inter- 
national Harvester Co., has re- 
cently been appointed technical 
advisor for the Lone Star Steel Co., 
Dallas, Tex. 


Bruce S. Old @ has been elected 
vice-president of Arthur D. Little, 
Inc., consulting research and engi- 
neering firm of Boston. Dr. Old 
has been in charge of process 
metallurgy for his company since 
1946, and a director since 1949. 
During the war he was head of the 
UL. S. Navy's sections on guided 
missiles and on metallurgy and 
materials, and later was consultant 
in metallurgy for the U. S. Atomic 
Energy Commission. 


Richard Rimbach @ and Armand 
T. Gaudreau have announced the 
organization of a new consultant 
management engineering firm, 
Gaudreau, Rimbach & Associates, 
with offices in Pittsburgh, Chicago, 
New York and Washington. The 
firm will specialize in plant layout. 
warehouse planning, material han- ¢ 
dling and production control. 


J. P. Watry ©@ of Aluminum 
Casting and Engineering Co., Mil- 
waukee, has been elected chairman 
of the foundry division of the 
Aluminum Association. 
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Blast Cleaning Unit 
is PORTABLE! 


Ideal for 
maintenance 
and many 
other jobs, 
including re- 
moval of rust, 
dirt, scale,etc. 


Economically 

- cleans 

large ob- 

jects like 

tanks, bridges, structural work be- 
fore painting. Six sizes, stationary or 
portable, from... . . .$]70,QQ and up 


Pangborn indus- 
trial type Unit 
Dust Collectors 
trap dust at 
source. Machine 
wear is minimized, 
housekeeping and 
maintenance costs 
reduced. Solves 
many grinding and 
polishing nuisances 
and material 
losses. Models from 


$286.00 and up 


Hydro-Finish 
SPEEDS POLISHING! 


Removes scale, and 
directional grind- 
ing lines... 
prepares sur- 
faces for plating 
and holds toler- ; 
ancesto .0001"! 
Liquid blast 
reduces costly 
hand cleaning 
and finishing 

of molds, dies, 
tools, etc. 
Models from 


$1295.00 and up 


COMPACT Blast Cabinet 


for SMALL WORK! 


Ideal for pro- 
ducing smooth, 
clean surfaces on 
pieces up to 60” 
x 36” in size. 
Cleans metal 
parts, removes 
rust, scale, grime, 
dirt, paint, ete.., 
in a few seconds. 
Saves money all 


| year ‘round. Models from $315.00 up 


look to Pangborn for the latest developments in Blost Cleaning and Dust Control Equipment 


MAIL 
COUPON 
FOR DETAILS 


PANGBORN CORP., 1800 Pangborn Bivd., Hagerstown, Md. 


Blast Cleaning 
Cabinets 

Blast Cleaning 
Machines 

Unit Dust 

Collectors 
Hydro-Finish 
Cabinets | 


Company 
Address 


Gentlemen: Please send me more information on the equipment 
I've checked at the left. 
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Personals 


Wayne B. Miller @ has resigned 
his position as metallurgist at the 
New York works of Avildsen Tools 
and Machines, Inc., to become 
chief metallurgist for Tinnerman 
Products, Inc., Cleveland. 


William S. Dritt ©, formerly 
plant metallurgist at Technical 
Metal Processing, Inc., is now a 
metallurgist with Union Carbide & 
Carbon Corp., Oak Ridge, Tenn. 


John H. McCullough @ has been 
employed in the engineering de- 
partment of Renabie Gold Mines, 
Ltd., Renabie, Ont., since his grad- 
uation from the University of To- 
ronto in June. 


James B. Stein @ has been as- 
signed the position of chief of the 
organization and methods branch 
of the Arnold Engineering Devel- 
opment Center, Tullahoma, Tenn. 


Robert B. Neal @ has been em- 
ployed as a junior metallurgist at 
the K-25 Plant, Union Carbide & 
Carbon Corp., Oak Ridge, Tenn., 
since his graduation from the Uni- 
versity of Kentucky in November. 


Sidney D. Tannenbaum 6 is 
now employed as a metallurgical 
technician at the manufacturing 
research department of Interna- 
tional Harvester Co., in its Chicago 
laboratories. 


Lawrence J. Chockie ©, for- 
merly with the quality control 
group of the Gates Rubber Co., 
Denver, is now with the radio- 
metallurgy section of General 
Electric Hanford Works, Richland, 
Wash. 


George E. Farnham @ has been 
employed as a metallurgical engi- 
neer by Dow Chemical Co., Mid- 
land, Mich., since his graduation 
from University of Michigan in 
June 1950. 


Roger Sutton ©, formerly con- 
sulting metallurgist for General 
Alloys Co. and senior associate of 
Roger Sutton Associates, is now 
senior metallurgist at the Argonne 
National Laboratory, Chicago, Il. 


Charles E. Harvey @, formerly 
consulting spectrographer for 
Allied Research Laboratories, has 
opened the American Spectro- 
graphic Laboratories, San Fran- 
cisco, for consulting, analysis, and 
spectrographic research. 
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ROTOBLAST’ 


Ends Cleaning Room 


DOWN-TIME 


at Fairbanks, Morse 


eves ROTOBLAST pays off at the 
Freeport Works of Fairbanks, Morse with no 
work stoppages in the cleaning room. As M. F. 
Putz, Foundry Superintendent puts it: “ROTO- 


pair. We like it!” 

And the record backs him up. Castings with hard-to-clean 
pockets are cleaned down to virgin metal . . . with tiny cracks 
and imperfections exposed, which saves time on inspection 
time and rejects. One man plus the ROTOBLAST Table and 
Barrel handles the entire cleaning load (25,000 pounds of 
small castings) per 8-hour day! 


ROTOBLAST can save you money on blast cleaning. Look 
to Pangborn for the latest developments in blast cleaning and 
dust control equipment. 


More than 25,000 Pangborn Machines Serving Industry 


BLAST CLEANS CHEAPER 


*Trademark of the 
Pangborn Corporation 


with the right equipment for every job 


BLAST gives us good service with nominal re- M. F. Putz, Foundry Superintendent of Fairbanks, Morse 


Here’s the Key to Low-Cost, 
High-Quality Blast Cleaning 


Pangborn ROTOBLAST saves from $5000 @ | 
yeor to $50,000 a year. Specifically, ROTO~- 
BLAST builds savings these five woys.. . 
SAVES LABOR: One ROTOBLAST machine 
and operator con do as much as, or more than, 
© two-man crew and old-fashioned equipment, 
SAVES SPACE: In many cases, one ROTOBLAST 
machine replaces five or more old-fashioned 
machines. 

SAVES TIME: Coses on record prove ROTO- 
BLAST can cut cleaning time up to 95.8%. 
SAVES POWER: Modern ROTOBLAST uses but 
15-20 h.p. compored to 120 h.p. needed by 
old-fashioned equipment. 

SAVES TOOLS: On work cleaned with ROTO- 
BLAST, cutting tools last up to 2/3 longer 
because no scale is left to dull edges. 


SEND FOR FREE BULLETINI 
All ROTOBLAST machines ore 


covered in Bulletin 214. Write 
for your free copy to: Pangborn 
Corporation, 1800 Pangborn 


Bivd., Hagerstown, Md. 


Alodine 


BONDS PAINT TO ALUMINUM 
AND PROTECTS THE METAL 


EASY T0 USE 


Process is foolproof and chemical solution can be applied by 
dipping, spraying, brushing or flow-coating. 


ELECTROLESS 


Alodizing is a chemical conversion process. 


ECONOMICAL 


Low chemical cost, short coating time and low temperature 
keep overhead down. 


EFFECTIVE 


The tough, durable Alodized surface makes paint stick to 
aluminum and resists corrosion. “Alodine” meets these Service 
specifications: MIL-C-5541; MIL-S-5002; AN-E-19; AN-F-20. 


Brush Alodine’ 


Brush “Alodine” is easily and quickly applied to assembled 
aircraft in the field, shop, or hangar. Cleaning and coating 
chemicals for Brush Alodizing are shipped in bulk or in the 
convenient Brush “Alodine” Chemical Kit No. 1. This Kit 
contains enough chemicals to treat about 1000 square feet of 
surface and is an ideal package for use at airfields of com- 
mercial airlines or of the Armed Services anywhere. 


Use ‘‘Alodine’’ and 
Alodized Aluminum 
for Maximum 
Product and Finish 
Durability! 

Write for Descriptive Folder. 


Pioneering Research and Development Since 1014 


AMERICAN CHEMICAL PAINT COMPANY 
AMBLER, PA. 
Manutocturers of METALLURGICAL, AGRICULTURAL ond PHARMACEUTICAL CHEMICALS 
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Personals 


Jesse Oatman Betterton, Jr... 
has been appointed to the staff of 
the metallurgical division of the 
Union Carbide and Carbon Corp.'s 
Oak Ridge National Laboratory. 


N. H. Balaam @, formerly north- 
ern California district sales man- 
ager for Kaiser Steel Corp., has 
been transferred to Washington, 
D. C., to manage the company’s 
recently opened offices there. 


Ben Kaul @, formerly chief tool 
and die engineer for the Warren 
division, has been appointed tech- 
nical development engineer by the 
Mullins Manufacturing Corp., 
Salem and Warren, Ohio. 


Robert N. Hooker @ has ac- 
cepted a position as materials and 
process engineer with Douglas 
Aircraft Co., Santa Monica, Calif. 
He formerly was with the Stude- 
baker Corp., South Bend, Ind. 


George Evans @ has taken a 
position as foreman with Wilson 
Foundry & Machine Co., Pontiac, 
Mich. He graduated from Univer- 
sity of Michigan in February. 


Norman Glaskin &, formerly in 
General Electric Co.'s Thompson 
laboratory, is now in the Air Force 
Procurement Field Office, Army 
Base, Boston, as materials and 
processes inspector. 


Ellis L. Foster, Jr., @ graduated 
from University of Kentucky in 
January 1950 and has been em- 
ployed at Battelle Memorial Insti- 
tute, Columbus, Ohio, as a research 
engineer since that time. 


Clyde W. Petrie @ has been 
employed in the product control 
section of the research department. 
Chase Brass & Copper Co., Water- 
bury, Conn., since his graduation 
from Rensselaer Polytechnic Insti- 
tute in June 1950. 


Auzville Jackson, Jr., @ is now 
employed as a patent examiner 
with the U. S. Patent Office, Wash 
ington, D. €. 


Recent additions to the materi 
als division, engineering research 
department, Standard Oil Co. of 
Indiana, include James K. Stanley 
@ as senior project engineer, C. 
Robert Lillie @ as project engineer, 
and Price B. Burgess @ as research 
engineer in the physical metal- 
lurgy group. 
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The shaping of stainless steel ean be a 
tricky job. A leading cutlery maker, faced 
with new problems in starting the pro- 
duction of stainless flatware, asked Beth- 
lehem to recommend a tool steel suitable 
for striking dies. (The master dies are 
hand-engraved by craftsmen in the tra- 
ditional fashion of this intrieate art.) 

The manufacturer adopted our recom- 
mendation of Bethlehem XX 
Tool Steel for this dificult operation. 


Carbon 


Results have been highly satisfactory. 
Spoons and other flatware are struck 
in quantities exceeding 150,000 pieces 


Use thermocouple when 
you pack-harden tools 


Whenever tools are pack-hardened (to 
reduce the sealing and deearburization ) 
place a thermocouple in the pack against 
the tools so that the time the tools are at 
heat ean be determined accurately. 
Recently a 34-in.-diameter die ring of 
our Lehigh H 
mium) Tool Steel was pack-hardened by 


(high-earbon, high-chro 


an experienced heat-treater. Treatment 
completed, he checked the hardness and 
was flabbergasted to tind that he had ob- 
tained a hardness of only Rockwell C-48. 
Then he 


which proved, he thought, that he had 


checked his pyrometer charts 


followed the recommended heating evyele. 
Why the low hardness? 

A Bethlehem trouble-shooter suggested 
that he insert a thermocouple in the pack 
against the ring. Le did so, and this time 
got a hardness of Rockwell C-60 prov 
ing that in the first treatment the die ring 
wasn’t heated long enough to reach the 
though the 
records of the furnace heating eyvele ap- 


proper temperature, even 


peared to indicate correct treatment. 


BETHLEHEM STEEL COMPANY, 


150,000 Stainless Spoons from 
Striking Dies of XX Carbon 


from one impression of the striking dies. 

XX Carbon Tool Steel offers many ad- 
vantages for general-purpose tools and 
dies. It’s easy to machine and heat-treat; 
it develops a hard ease, reinforeed by a 
tough, shock-resisting core; it holds a 
keen cutting edge; it’s economical; and 
there's a range of carbon content to meet 
many different requirements. 

We closely control the hardenability 
of this grade, and give it a eareful and 
uniform spheroidize-anneal. Bethlehem 
Carbon Tool Steels are the kind you can 
rely on for top performance. 


BIG DIE OF A-H5 
MAKES CAR PARTS 


A massive die produces spring plates 
from 3/16-in, steel plate for hopper ears, 
at the Berwick, Pa., plant of American 
Car & Foundry. All wearing surfaces of 
the die, which punching, 
blanking, and forming operation, are 
made of A-H5 Tool Steel. 

This ear-builder uses this 
5-pet-chromium, air-hardening tool steel 


performs a 


leading 


lo produce ear parts from carbon steel, 
low alloy 
num. A.4 


high-tensile steel, and alumi- 
with A-H5 


contirms its good machinability, its high 


F.'s experience 


resistance to wear and distortion, and its 
sharp, durable cutting edges. 

Hlere’s a air-hard- 
ening grade of steel that’s hard to beat 


general-purpose, 


when safer hardening and high wear- 
resistance are of special importance, 


Prompt shipment to our distributors is made possible 
by our modern tool-steel depot at Bethlehem, Po 
Complete sizes of 23 different grades ore stocked 


Tool Steel Distributors 
Give Service in a Hurry 


Delivering tool steel in a hurry is only 
one of the many services performed by 
the distributor. He knows local require 
ments, and he earries large stocks of the 
tool steel grades and sizes that his eus 
tomers are most likely to require. He's 
ready at any time to go into action to see 
that your tool steel needs are taken care 
of, whether it means eutting bars to exact 
size or lending a hand in reeommending 
the kind of heat-treatment you'll need 
Having a tool-steel distributor in your 
neighborhood makes it unnecessary for 
you to earry large inventories of tool stee! 
and he often carries other steel spe 
cialties that you use frequently 
Distributors of Bethlehem Tool Steels 
They 
render a real service in all parts of the 
country. We are proud to have them seo 


are reputable, experienced firms 


closely linked with our sales organization, 


Upper half of o lor die 
made from A-H5 Too! Steel 
to ossure long weor in 
producing cor ports from 
3 16-in. steel plate. 
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POWDER 


for mass-production 
OF MILITARY 
PRODUCT PARTS 


Iron Powder has been used successfully in many modern 
civilian products and in military materiel during the past 
World War. This has attracted the renewed interest and 
consideration of Ordnance designers and manufacturers 
of products essential to the present National Defense 
program. 
Practical military applications of Iron Powder include 

parts for— 

@ SHELLS—rotating bands 

@ GUNS, MISSILES 

@ AIRPLANES, TANKS, WARSHIPS, JEEPS, TRUCKS 


@ RADIO, RADAR, SONAR AND OTHER COMMUNICATION 
AND DETECTION EQUIPMENT— e/ectronic cores and magnets 


PLASTIC METALS, the leading manufacturer of 
iron powder in this country, with a practical experience 
background of 17 years in the development and pro- 
duction of metal powders has extensive electrolytic, 
reduction, pulverizing and screening facilities and is 
constantly expanding its production capacity to better 
serve the increasing demand. 

In addition to Iron Powder, PLASTIC METALS pro- 
duces quality Nickel Powders, Manganese and Silicon 
Powders, Magnetic Iron Oxide and other types of metal 
powders for special purposes. 

We are equipped to meet fully joint Army-Navy and 
other specifications. If you are making or planning to 
make any military products, may we suggest that you 
investigate metal powder possibilities for time-saving 
and cost-reduction advantages. We will be glad to discuss 
this with your research and engineering staff. 


For more detailed information, write to 


PLASTIC METALS 


_ DIVISION OF THE NATIONAL RADIATOR 
JOHNSTOWN, PENNSYLVANIA 
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Corrections 
to Product Index 


The following additions should 
be made in the product listings 
published as a part of the January 
issue of Metal Progress: 

Under Ammonia, Anhydrous; 
add Barrett Division, Allied Chem- 
ical & Dye Corp. 

Under Steel, Cold Drawn and 
Steel, Tool; add A. Milne & Co. 

Under Cement, Refractory; add 
Lumnite Division, Universal Atlas 
Cement Co. 

Add Foxboro Co. under Charts, 
Combustion Controls, Furnace 
Controls, Instruments (Recording), 
Meters (Gas or Air), and Pyrom- 
eter Tubes. 

Add International Nickel Co. 
under Alloys (Heat and Corrosion 
Resistant), Castings (Centrifugal), 
Castings (Corrosion and Heat 
Resisting), Castings (Precision 
Investment), Cast Iron (Welding 
Rods), Electrodes (Welding, Coat- 
ed), Heating Elements (Radiant 
Tube), Pipe (Corrosion Resistant), 
Plates, Rods (Welding), Tubes 
(Nonferrous), Tubing (Seamless 
Mechanical), and Welding Rods 
and Fluxes. 


Steels for 
Plastic Molds* 


TTHE more frequently utilized 

analyses are those that are case 
hardened; however, in special ap- 
plications both the oil hardening 
nondeforming type and the harden- 
able stainless grades are employed 
for injection dies. 

Dies to be carburized after hub- 
bing are soft carbon steels; the type 
with 0.100 vanadium is preferred 
to retain a fine-grained case. Such 
steels are utilized where mold de- 
sign is simple, together with medium 
molding pressures, small-to-medium 
sized cavities, and medium length 
production runs. 

If high excessive pressures are 
required, such as compression mold- 
ing of hard thermosetting materials, 
the cavity may sink: where machin- 
ing operations are required to sup- 
plement the hubbing, the excessive 
softness of the material may pro- 
duce a gummy chip, as well as large 
tool markings. (Cont, on p. V4) 

*Abstract of “The Plastic Mold 
Steels Their Selection and Treat- 
ment”, by Lester F. Spencer, The Tool 
Engineer, November 1950, p. 20. 
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DESPATCH FURNACES 
Designed to fit rede’ heer processi 


ACCURATE 
UNIFORM 
FAST 
VERSATILE 


DESPATCH CF Furnaces are specifically designed to meet the most 
rigid research and production requirements. New streamlined models 
will en other modern laboratory or production equipment 
. available in either 850° F. maximum temperature or 1250° F. maxi- 
mum temperature. Consider these outstanding performance features: 
ACCURATE TEMPERATURE CONTROL— Tolerances to *2'2° F. 


UNIFORM HEATING— The unusual efficiency of the DESPATCH forced 
convection (cross flow) heat distribution system supplies heated air 
uniformly to every inch of the work chamber. 

FAST, VERSATILE—High volume, high velocity fan transfers air heated 
to the desired temperature through the work chamber at tremendous EIGHT SIZES TO CHOOSE FROM 
velocity and under great pressure to bring work chamber up to required Available in either electric or gas models 
temperature in minimum time even with dense loads. 


ECONOMICAL— Maximum efficiency from fuel is assured. 
EASY TO USE—Smooth working doors, conveniently placed load shelves 


and handy controls eliminate unnecessary steps by operator. Saves 
time and labor. 


| INSIDE DIMENSIONS, INCHES 


DESPATCH else end line 
of conveyorized end batch or pot type (Ve 


DESPATCH 


OVEN. COMPANY 


Setiary of Despatch recieceteting 
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OVER ONE HUNDRED YEARS OF 


even tempered, 
but TOUGH! 


If you need even temper and toughness on heavy-duty 
parts, by all means investigate the unusual properties of 
HY-TEN “B” No. 3X! 

WL can supply “B” No. 3X in bars, discs, flats or forg- 
ings heat treated to your exact hardness specifications. And 
this unusual HY-TEN alloy steel can be machined even 
when hardened as high as 477 Brinell (48 Rockwell “C”)! 

This unusual property— machinability at high degrees of 
hardness — makes this steel particularly well suited for parts 
which are apt to distort badly in the treating operation. 
This makes possible savings in handling and set-up time 
and finishing operations by putting parts into service with- 
out further treatment. A smoother finish is obtainable at 
almost any degree of heat-treated hardness than is possible 
with standard alloy steels. 


WL steels are metallurgically constant. This guarantees 
uniformity of chemistry, grain size, hardenability—thus eli- 
minating costly changes in heat treating specifications. 


Write today for your FREE COPY of the 
Wheelock, Lovejoy Data Book, indicating your 
title and company identification. It contains com- 
plete technical information on grades, applica- 
tions, physical properties, tests, heat treating, etc. 


134 Sidney St., Cambridge 39, Mass. 
and Cleveland + Chicago + Detroit 
Hillside. V.J. * Bullale Cincinnati 


CAMBRIDGE CLEV ¢ 


DETROIT - BUFFALO. 
-ANNATI 


‘NOILINGOYd 


JINVNILNIVW ONY WOOY 1001 


Steels for 


Plastic Molds 


(Starts on p. 402) Although it is 
possible to stone such tool marks 
out, the resulting polishing costs for 
obtaining a high luster would be 
greatly increased. 

A characteristic feature is that 
such low-carbon steels can be 
obtained with a maximum Brinell 
hardness of 90 (Rockwell B-55) in 
the annealed condition; and there- 
fore cold hubbing can often” be 
accomplished in one operation. If 
high hardness in the die is required, 
a water quench is necessary on un- 
alloyed steels; excessive size changes 
are likely. In annealed low-carbon 
steels, however, it is easy to hub 
deep cavities, as for fountain pen 
bodies, 0.45 in. diameter and 3°. in. 
deep, in a 40-ton press. 

With the carburizing compositions 
that are hubbed with a relatively 
high polish, it is imperative that the 
finish be maintained throughout the 
entire fabricating process. If it is 
essential to interspace an anneal be- 
tween hobbing operations, grease, 
oil and other foreign contamination 
should be removed from the mold. 
The die may be wrapped in brown 
paper prior either to pack annealing 
or pack carburizing to protect the 
surface from the abrading action of 
the packing material. 

Where a die is completed in a 
single push, it may be advisable to 
strain anneal; this precaution will 
assure minimum warpage in subse- 
quent heat treatment. On low-carbon 
compositions such as mentioned the 
annealing temperature usually 
1550 to 1600° F., followed by a fur- 
nace cool; a strain relief anneal 
would consist of a 1275" F. heat fol- 
lowed by a slow cool. 

As the total alloy content  in- 
creases, it is usually necessary to 
raise the temperature for strain re- 
lief. Parts should always be packed 
in clean cast iron chips. 

Hubbing becomes more difficult 
in alloy die steels, and machine 
worked cavities are generally rec- 
ommended. However, a 0.106 © 
steel with 2.30% Cr is supplied with 
Brinell 102 max., making it possible 
to hub intricate shapes. For exam- 
ple, a mold blank 1.75 in. in diame- 
ter by 2.25 in. in length was hubbed 
in one push using a load of 113 tons. 
The hub measured 0.910 in. in diam- 
eter, tapered 0.045 in. per in.; the 
depth of cavity obtained was 0.71 in. 
In the heat treated condition, such 
a steel exhibits great wear resist- 
ance and is recommended for long 
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production runs. The alloy is quite 
machinable. 

A steel with 5° Cr and 0.90% 
Mo is a high-strength alloy that can 
be used with equal success on plas- 
tic molds and die casting dies. Its 
principal feature is that it retains 
its high strength characteristics at 
operating temperatures of at least 
800° F. It can also be employed for 
severe molding conditions, but can 
be cold hubbed only to a_ limited 
extent. For strain relief anneal the 
temperature is 1400° F. followed by 
a slow cool. A full anneal at 1600° 
F. followed by a slow cool will 
give about 125 Brinell. 

Where large dies and correspond- 
ingly higher mold pressures are en- 
countered, a type containing 0.10% 
C, 04000 Mn, Cr and 3.50% 
Ni is useful for high wear resistance 
of the case, and suflicient core 
strength. The analyses are princi- 
pally used for machined cavities. 

Under conditions of extreme cor- 
rosion, such as in the injection 
molding of certain corrosive plastic 
materials, or in locations where 
high humidity will cause sweating, 
Stainless Type 420 (13° Cr, 0.30% 
C) is utilized. Another advantage 
of this analysis is that it can be 
reworked. The material is usually 
obtained in the annealed condition, 
with hardness about 160° Brinell. 
Shallow cavities of simple design 
have been hubbed in it. 

To obtain full corrosion resist- 
ance, it must be in the fully hard- 
ened condition. To obtain minimum 
size change, the material should be 
hardened from 1800 to 1900° F., fol- 
lowed by an air cool. The draw 
temperature is usually between 300 
and 400° F.) This treatment will pro- 
duce Rockwell C-44 to 50. Greater 
hardness, with some sacrifice of 
accuracy, can be obtained by 
quenching in oil. The same draw 
temperature would apply. 


Pure lron 


EPORTS of activities at National 
Physical Laboratory (Tedding- 
ton, England) for the vears 1948 and 
1949 have just been printed, and it 
would appear that a major accom- 
plishment of the Metallurgy Division 
(N. P. Allen, superintendent) has 
been the perfection of equipment 
and operations for the regular pro- 
duction of 25-lb. ingots of 99.96% 
iron and its alloys. 

The report for 1948 notes that 
casting in vacuo had produced sound 


ingots with nonoxidized surfaces, 


(Continued on p, 406) 


Pay 
‘Premium Prices 
Inerts? 


KEMP Inert Gas Producers 
Can Save You up to 90% on 
Inert Gas Costs 


Whether you now use bottled inerts 
or produce them with old-fashioned 
equipment, switch to a Kemp Inert 
Gas Generator and save 83°), to 
90°; on your inert gas costs. Kemp 
Inert Gas Producers and Kem 
Nitrogen Producers are available 
in standard models with capacities 
ranging from 500 to 200,000 cfh for 
fully automatic operation. 


ABSOLUTELY DEPENDABL 


No matter what the demand, 
Kemp Inert Gas Generators give 
you the same analysis Inert Gas 
from 20% to 100% of capacity. The 
Kemp Industrial Carburetor, part 
of each installation, burns ordinary 
gas just as it comes from the mains, 
Assures complete combustion with- 
out “tinkering.” Produces a clean, 
chemically inert gas to meet your 
most exacting requirements. 


SEND FOR DATA 


Whatever your requirements, 
always specify Kemp. To find out 
how you can benefit: Tell us your 
atmosphere gas problem, and we'll 
show you how Kemp can solve it 
and save you money! 


GAS GENERATORS 


Write for Bulletin I-10 for technical information. 
Cc. M. KEMP MFG. COMPANY, 


OF BALTIMORE 405 E. Oliver St., Baltimore 2, Md. 
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Model 6 MIME is ideal for agitating, 
bubbling ond blanketing in synthetic q 
resin plants . . . delivers 6000 cth. 
5 
Model 1 MIHE offers all the features of A 
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HARDENS BEARING BALLS 


TO EXACT SPECIFICATIONS 


This continuous shaker-hearth furnace is typical of the 
many kinds of heat-treat furnaces built by Holcroft. 


Designed to meet exact hardness specifications, this 
furnace heat treats 150 pounds of bearing balls per hour. 
The operating cycle totals less than 30 minutes. 


The adjustable shaker hearth maintains even heating 
of the work and uniform load distribution. Low-cost heat 
is provided by Holcroft removable electric heating ele- 
ments with three-zone automatic control. If desired, 
Holcroft gas-fired radiant tube burners can be used. 
Because the furnace is above floor level and has no 
permanent connections, it can be moved quickly and 
easily to any part of the production line. 


No matter what your heat treat problem may be, 
Holcroft can provide a furnace that will do the job 
quickly, efficiently and at a low unit cost. Write today 
for further information. 


BLAZING THE HEAT-TREAT TRAIL 


6545 EPWORTH 
CHICAGO 9 CLEVELAND 15 HOUSTON | CANADA 
C. H. Martin, A. A. Engeihardt Wallace F. Schott R_E. McArdle Watker Metal Products, Ltd 
4209 South Western Bivd. 1900 Euclid Ave 5724 Navigation Bivd Windsor, Ontario 
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(Starts on p. 405) 
but the oxygen content of the metal 
was not yet sufficiently low. 

By the end of 1949 these difficul- 
ties had been overcome and produc- 
tion reduced almost entirely to a 
matter of careful routine work. In- 
gots of pure iron, and of alloys with 
manganese, silicon, nickel, and chro- 
mium containing up to 5% of the 
added element, were made. The 
metal contains no individual impu- 
rity in amounts greater than 0.01%, 
and usually not greater than 0.006%. 
The process could readily be oper- 
ated on a considerably larger scale, 
and it is thought that the way is 
now open for systematic examina- 
tion of the properties of alloys of 
iron in a manner not previously 
possible. 

Testing of the pure iron over a 
range of temperature extending from 
+200 to —196° C. (4392 to —310° F.) 
has begun. In material of this purity 
the transition from tough to brittle 
fracture in a notched-bar impact 
test occurs very sharply. For in- 
stance, a bar of pure iron will be- 
have in a perfectly ductile manner 
at —14°C. (+6° F.) and in a brittle 
manner at —16°C. (43° F.). In ten- 
sile tests, pure iron is ductile at 
—73° C. (—100° F.), but brittle at 
—186° C. (—300° F.). The effect of 
additions of manganese is complex. 
Additions up to 2% lower the tran- 
sition temperature in a notched-bar 
impact test from —15°C. to about 
~50°C. (45 to —60° F.) but addi- 
tion of 5° manganese raises it to 
over 100°C. The behavior appears 
to be influenced by changes in the 
microstructure of the alloys and it 
is possible that the methods of roll- 
ing and heat treating may have im- 
portant effects. 

Dilatometric studies of the trans- 
formation from alpha to gamma in 
iron-nickel alloys have shown that 
the change can occur by two dis- 
tinct processes, one of which is a 
very rapid process not involving 
diffusion, and the other is a nuclea- 
tion-and-growth phenomenon. The 
experimental investigation of the 
free energy changes in these alloys 
has proved very helpful in suggest- 
ing mechanisms by which nuclea- 
tion and growth could occur. 

In the production of pure iron 
there has been a considerable in- 
crease in the amount of analytical 
work on the determination of trace 
impurities in iron. An improved 
method of determining aluminum, 
considered to give an accuracy of 
+0.0005 , has been developed. 
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TURBO 
COMPRESSOR 
APPLICATIONS 


e Ask for the Spencer Turbo Data Book o 
and any of the bulletins mentioned. 
BULLETIN No. 127 


a 


BULLETIN No. 112 


5 0aster 


BULLETIN No. 109 


— Clouing 
Pueamatice Jule Z 
BULLETIN No. 104 359-G 


THE SPENCER TURBINE COMPANY * HARTFORD 6, CONNECTICUT 
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Many years ahead of the field 
— the NEW DESK-TYPE METALLOGRAPH’ 


IN Simpticrry of operation, speed, and assurance of perfect 
results» the new AO Metallograph 1s vears ahead. It is sure to 
encourage better qualitv and greater uniformity of photo- 
micrographs 


This revolutionary metallograph for routine control work 
permits vou to 


SIT COMFORTABLY AT A SPACIOUS DESK. from start to finish you need not 
budge from v« chair 
AUTOMATICALLY AND ACCURATELY while examining specimen through 
microscope epiece 
MEASURE DIRECTLY ON GROUND GLASS VIEWING SCREEN. 4.0 urate grain size, 
ase depth, and linear measurements made rapidly with comparison chart 
CHANGE OBJECTIVES RAPIDLY. evo! 1g turret accommodates four objectives. 
TAKE NOTES. Desk provides ample writing and storage space 
USE PHOTOGRAPHIC LAMP FOR EXPOSURES ONLY. Built-in illuminator for 
isual observations, choice of arc or ribbon filament P wes aphic lamp 
DETERMINE ALL OPTICAL SETTINGS INSTANTLY. No charts or cables needed. 
Identify by ASTM magnification $0X to 1500X 
BUILT-IN PHOTOGRAPHIC EYEPIECES QUICKLY SELECTED. Four cyepicces, espe- 
cially designed tor finest photogr aphic results operate in quick-change slide 


ADJUST ARC LAMP EASILY AND QUICKLY. A!) adjusrmenrs are within casy 


reach on automatic, motor-driven arc lamp -crater imaged on ground glass 


USE EITHER MONOCULAR OR BINOCULAR BODIES. Borh are available, borh 


function with automatic tocusing 


etallograph 1 esigned and manufactured with 

pre and quality Nhe infinity -corre ted 

Apergon objects are designed tor maximum image contr Americote™’ 

cal surtaces are used throughout. A unique pellicle retlecting unit in the 

al illuminator gives increased light transmission. Husky construction and 
tactory adjustment mean vears of trouble-tree operation 

Learn more about the new AO Metallograph. For a complete 12-page catalog 

write Dept. 


Manufacturers and designers 
of precision industrial 
optical instruments 


INSTRUMENT DIVISION ¢ BUFFALO 1s. NEW YORK 
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American Optical 


Corrosion of 
Magnesium 


Alloys* 


MONG THE ALLOYS tested for 

the Navy's Bureau of Aeronau- 
tics were two developed by Dow 
Chemical Co. during the war. One 
is FS-1 alloy in the “H” condition 
(3% Al, 1% Zn, Mn) clad 
with M1 alloy (1.5 Mn), and the 
other is Dow's ZK-60 (0.7% Zn, 
0.07% Mn, 0.6% Zr). These turned 
out to be the best of those tested, 
when exposed to weather either at 
Washington, D. C., or at Hampton 
toads, Va. Possibly due to gases 
from a near-by power plant chim- 
ney, the “urban” atmosphere at 
Washington generally produced 
earlier failure than the “seashore” 
exposure at Hampton Roads. 

Small damage was done to un- 
stressed specimen by two years’ 
atmospheric exposure. For exam- 
ple, loss in tensile strength of bare, 
extruded ZK-60 was only 6° of 
its original 50,000 psi. “Threshold” 
stress of ZK-60, defined as the max- 
imum stresses that materials can 
withstand without failure when 
continuously exposed to atmosphere 
in Washington or Hampton Roads 
for a fixed period of time, is about 
18,000 psi. (no failure at this stress 
in 1010 days). 

The clad FS-th sheet, with orig- 
inal tensile strength of 42,000. psi., 
was the most resistant to stress cor- 
rosion, Specimens were exposed in 
the marine atmosphere, stressed to 
30,000) psi. (90 of the yield 
strength) for 500 days without 
failure. 

Among the bare alloys, the M1-h 
sheet was outstanding. After 1175 
days of exposure at Washington 
under a stress of 16,000 psi. (55° 
of yield strength) the Mi-h sheet 
alloy had not failed. 

Of the alloys with aluminum as 
a major constituent (Dow FS-1, 
JS-1, J-1, and O-1) the susceptibility 
to stress corrosion in the weather 
increased with aluminum content 
up to about 6.5. Extensive lab- 
oratory tests on alloys immersed in 
recommended solutions (either con- 
tinuous or intermittent) indicated 
that continuous immersion in 0.01% 
NaCl solution gives the best agree- 
ment with weather exposure. 

* Abstract of “Stress-Corrosion of 
Wrought Magnesium Base Alloys” 
by Hugh L. Logan and Harold Hess- 


ing, Research Paper 2074, National 
Bureau of Standards. 
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“it turned the trick for every 
cutting fluid problem in our shop” 


“IN THIS ONE SHOP we had to do a whole range of 
different metal cutting operations. We couldn't get 
full answers every time from general lubrication 
guides. Guesswork was a threat to production.” the 
superintendent said, 


‘so I finally called in a Cities 
Service Lubrication Engineer.”... What happened 
is this: 

Individual operations were checked and classified. 
Special problems were ear-marked. After full study 
a plan was laid out covering general needs and 
specific tough points. These logical steps—based on 
Cities Service's wide experience in such matters — 
produced an actual cut in number of lubricants 


needed. without slighting the more difficult opera- 
tions. They aren't so difficult now. The upshot is 
simplified routine — sharply clipped costs —gain in 
productivity. 

Let a Cities Service Lubrication Engineer study 
your operations. His services are free. Products he 
recommends are backed by an unexcelled success 
record in industrial lubrication. Simply write or 
phone the nearest Cities Service office. There is no 
obligation. 


A Complete Line of essential lubricants, 
for the metal working industry. 


CITIES SERVICE COMPANY 
Sixty Wall Tower. Room 966 
New York 5. New York 


Fact-filled 

New Booklet 

For the Metol 
Machining Industry 


Name 


booklet entitled “Metal Cutting Fluids.” 


Company 
Address 
City 


Please send me without obligation your new 
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Barrett Standard Anhydrous Ammonia has many appli- 
cations in metal treating. When you need ammonia, it 
will pay you to place your order with Barrett — America’s 
leading distributor of Ammonia—with more than 50 
years of experience in this basic chemical. 


Fast delivery is a special feature of Barrett service. 
Convenient coast-to-coast stock points make it easy. 
When you buy Barrett Standard Anhydrous Ammonia, 
you know you can depend on speedy arrival of ammonia 
of unexcelled purity and consistent high quality. 


When you need expert advice, Barrett’s trained tech- 
nicians are ready to help you without charge or obliga- 
tion. Barrett is the name to remember, when you need 
ammonia. 


In 150, 100 and 50-pound cylinders for fast 
delivery from a stock point located near you. 
And in tank car shipments from Hopewell, Va., 
and South Point, Ohio. 


THE BARRETT DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 RECTOR STREET, NEW YORK 6, N. Y. 
4528 SOUTH BROADWAY, ST. LOUIS 11, MO. 


*Reg. Pat. OF 
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Mechanism of 
Primary Creep" 


STUDY was made of the mech- 

anism of primary creep in poly- 
crystalline, annealed, high-purity 
aluminum. Specimens were exam- 
ined by X-ray diffraction and metal- 
lographic microscope as they were 
deformed progressively at various 
temperatures. Comparisons were 
made of the substructures thus 
formed with those developed by 
heating specimens previously cold 
worked. 

In primary creep, the mode of 
breakdown of the grains into a sub- 
structure is determined by the rate 
of strain. At the lower rates, the 
dissociation of the grains proceeds 
directly without intermediate dis- 
ordering; this is referred to as the 
“cell” mechanism and it is asso- 
ciated with a progressive hardening 
of the initially annealed grains until 
the equilibrium of the second stage 
of the test is reached. At the higher 
rates, dissociation of the grains is 
accompanied by a_ structural dis- 
order; the latter is then removed 
on continued deformation to reveal 
the fundamental substructure. This 
is a “two-stage recovery mech- 
anism” and is associated with a 
progressive softening of the metal. 

The primary creep curve is a 
resultant of these two mechanisms. 
In general, combination of cell for- 
mation and recovery appears to be 
as follows: At the beginning of 
deformation the grains start to dis- 
sociate into a substructure of aver- 
age size rapidly approaching that 
typical of the ultimate secondary 
creep rate; this breakdown will 
lead to progressive strain hardening 
until the latter equilibrium is at- 
tained. Superimposed on this direct 
dissociation is a disordering of the 
structure (presumably at the sub- 
boundaries). At first, this adds to 
the hardness, but the effect’ is 
rapidly removed with continued de- 
formation, and should cause some 
softening. Actual shape of the pri- 
mary creep curve depends on the 
extent of this incidental softening 
in comparison with the more fun- 
damental hardening associated with 
dissociation to the cell structure. 
During creep, grains form a sub- 
structure whether they are initially 
in annealed or disordered state. 

(Continued on p, 412) 

*Abstract of “Mechanism of Pri- 
mary Creep in Metals”, by W. A. 
Wood and R. F. Scrutton, Journal, 
Institute of Metals, Vol. 77, July 1950, 
p. 423. 
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year after year with 


Hoskins Chromel -equipped Electric Furnaces 


There’s nothing revolutionary about Hoskins 
Furnaces, but you'll find them hard to beat when 
it comes to delivering useful electric heat. And for 
good reason, too. Because every Hoskins Electric 
Furnace is equipped with durable CHROMEL 
heating elements. Long-lasting elements that 
possess close-to-constant “hot” resistance be- 
tween 700° and 2000°F., that deliver full-rated 
power throughout their long and useful life. 
Dependable heating elements designed to give 
you uniform distribution of heat with maximum 
operating efficiency. Important, too, every 
CHROMEL element in every Hoskins furnace is 
formed in such a way as to permit quick and 
easy replacement. 


Take the Hoskins FK Brazing Furnace illustrated 


brazing small tools and parts, it's economical to 
operate ...low in hydrogen and power consump- 
tion, quick on recovery. And it’s equipped with 
heavy-duty reverse “U" type heating units made 
of long-lasting 1” by 4." CHROMEL-A ribbon. 


So next time you're in need of good dependable 
heating equipment, get the facts on Hoskins 
CHROMEL-equipped electric furnaces. Our Cat- 
alog-59R describes the line ... want a copy? 


TYPE FR-206, 207, 208 TYPE FR-251 


TYPE OR-104 
POT FURNACE 


TYPE FR 


above, for example. Compactly designed for POT FURNACE 


BOX FURNACE BOX FURNACE 


HOSKINS MANUFACTURING COMPANY 


4445 LAWTON AVE. . 
NEW YORK 


DETROIT 8, MICHIGAN 
CLEVELAND . CHICAGO 
West Coost Representotives in Seattle, San Francisco, los Angeles 
in Canada: Walker Metal Products, ttd., Walkerville, Ontario 


chel-chromium resistance alloy that first made electrical heating practical 
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Finer grain structure — higher heat resistance — increased tensile strength 
— only a few of the advantages gained when master alloys of titanium and zirconium 
are added to your metal products. Now produced commercially by Metal Hydrides 
Incorporated, titanium and zirconium are available as powders, sintered granules, 
fused lumps or hydride powders. 


In addition to these, Metal Hydrides also produces binary master alloys of 
Zr-Cu, Cr-Ni, Zr-Ni, Zr-Mg. All are available in a wide range of composition as 
either powder (325 mesh) fused lumps, or sintered granules. 


Can these amazing new metals help you? Find out by writing Metal Hydrides 
Incorporated today for complete details. 


Check these unusual advantages 
of MH Metal Hydrides. 


V_ Provide master alloys for direct use 


Fortify and refine grain structures 


Zirconium hydride provides gettering — safest for the re- 
moval of gas from vacuum tubes 


Vv 
Vv Simplify many alloying processes 
Vv 


Zirconium — a source of heat for elements in 


photo flash bulbs 


Titanium, Lithium, 
Aluminum, Zirconium, i 4° METAL HYDRIDES INC. 
Tantalum, Sodium, " 12-24 Congress Street 


Barium and Calcium 33 BEVERLY. MASS. 
Hydrides 
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Mechanism of 
Primary Creep 


(Starts on p. 410) 

The present results lend no sup- 
port to the assumption sometimes 
made that creep reflects a running 
balance between strain hardening 
and recovery. On the contrary, they 
show that the disordering associated 
with marked strain hardening usu- 
ally vanishes in the early stages of 
deformation. At slow creep rates 
the grains dissociate without any 
intermediate disordering. At high 
strain rates, the concept of “polyg- 
onization” might apply. (Stresses 
may bend the erystalline glide 
planes, but when the strained lat- 
tice breaks up into smaller units 
each with substantially flat glide 
planes the process has been termed 
“polygonization”.) However, the 
preferred alternate view is that the 
substructure becomes evident as the 
finer crystallite debris is absorbed 
into the main fragments formed by 
deformation. 

Tuomas G. DigGes 


Plated Aluminum’ 


effects of chromium plating 
on duralumin were investigated 
in 1940 by A. Beerswald and in 1941 
by H. Wiegand. In the work re- 
viewed here, Raub investigated its 
effects on Hydronalium 7 (7.37% 
Mg) and Hydronalium 43 (3.43% 
Mg and 4.83°° Zn). These wrought 
alloys were tested in alternating 
bending and in rotary bending. 
Raub apparently assumed the two 
to be identical, as his plotted data 
do not differentiate between the 
results. 

The samples were pickled first 
in sodium hydroxide, then in acid 
ferric chloride, after which they 
were electroplated to a thickness of 
0.602 to 0.012 in. They were tested 
as ground, as polished, as pickled, 
and as plated. For a few specimens, 
the plating was removed and the 
bare bars tested. 

Grinding and polishing gave 
identical fatigue values. The fatigue 
curves for Hy 7 as pickled were 
parallel to the same in the polished 
condition, differing by approxi- 
mately 2800 psi. (Cont. on p. 414) 

* Abstract from “Influence of Hard 
Chromium Plating on the Fatigue 
Strength of Aluminum Alloys”, by 


Ernst Raub, Metallforschung, Vol. 2, 
1947, p. 121-126, 
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th 22,000,000 voirs 


you can radiograph an 
$B" steel section tike this with 
1 exposure in 
2 minutes ac: 


Single exposure betatron radiograph 
of steel gate-valve assembly. Expo 


sure 2 minutes. Smoll scole repro 
duction suffers loss of fine detail 


Allis-Choimers Betatron, stationary 
mode!|. We ore prepored to provide 
several types of mounting, including 
travelling crane 


22 million volt x-rays will penetrate 
20 inches of steel in 10 minutes. The Allis-Chalmers Betatron makes short work of 


heavy-duty industrial radiography. With one exposure 


; . you can x-ray complex castings and forgings or even 
Focal spot is so small (00005 sq. in.) 


that you get pin-point detail. entire assemblies (such as motors) and do it directly 
without time-consuming “blocking” preliminaries. De- 


tail is so fine that flaws as small as 1 32” deep, or .002 
No need for barium or lead-blocking 
agents to prevent “burning out” of 
thin sections. Latitude is so great that fewer radiographs are needed. 


wide can be detected in steel from 2 to 12 inches thick. 


Let us send you exposure charts to show you how the 


betatron can speed up your X-ray inspections. 
Fewer, faster radiographs means ‘ ‘ 
savings in man-hours, plant-hours, 


films. 


ALLIS-CHALMERS 


Betatron 


1S DISTRIBUTED AND SERVICED BY 


| 
— 
: 
conroRATION 
a 300 fourth avenve 
3 New York 10, nN Y 
norts- 
send ME perotron \ineroture ond exposure 
NAME 
_ 
ADDRESS 
on gt att 
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Plated Aluminum 


(Starts on p. 412) On chromium 
plating, the fatigue strength in- 
creased; apparently a smooth plate 
of about 0.008 in. thickness might 
give the alloy an increased life. 

The alloy containing zine (Hy 
43) behaved quite differently. Pick- 
ling reduced its fatigue strength 
enormously and chromium plating 
did not bring it close to the fatigue 
values for the polished specimens. 
The plating readily developed warts 
and the fatigue curve for such sam- 
ples dropped abruptly. 

The experimental points are 
quite widely seattered on the S-N 
graph; therefore, the estimation of 
fatigue limits was rather uncertain. 
The author indicates the fatigue 
limits at 40 million cycles to be 
21,000 psi. for Hy 7 and 28,000 psi. 
for Hy 43, and he states that the 
drop is about 600 psi. for each ten- 
fold increase in the number of cy- 
cles. This would mean that for the 
usual period of 500 million cycles 
adopted for aluminum alloys in the 
U.S. the limits might be 20,000 and 
27,000) psi. considerably higher 
than fatigue values reported for 
high-strength aluminum alloys in 
this country. 

On the whole, Raub’s research, 
like the previous work on duralu- 
min, proves that chromium plating 
is likely to decrease the fatigue 


wo that is the way Snap-onToob strength of aluminum alloys con- 


siderably. However, the decrease 


come out of HEVI DUTY FURNACES” may be acceptable where the wear 


resistance of the chromium plate is 


says Verle Ericksen, Superintendent of Metallurgy. 


M. G. Conson 


Snap-on Tools Corp. uses a Hevi Duty Vertical 


Snap-on Retort Furnace for dry cyaniding and carburiz- Cost of 
HEAVY DUTY 
RATCHET 


ing. Results indicate that even the long-handled be 2 * 
8 8 Corrosion 
tools come out of the heat in such excellent 
. with de- + 
condition that there is no need of straightening LCONOMIC end 
The choice of or cleaning. 4 through corrosion of metals are 
better mechan- P 
divided into (a) the direct loss re- 
ics everywhere H D R F . 
for the hardest evi Duty Vertical Retort Furnaces not only sulting from protection costs and 
kind of nut- solve today’s increased production demands but replacement of corroded equipment 
turning and (b) an incalculable, often 
higher, indirect loss through shut- 
needs. For complete details... down, overdesign, loss of product 
and efficiency, explosion, and con- 
tamination. Direct loss by corrosion, 
although amenable to analysis, still 
is diflicult to estimate. The author 
says that annual (Cont. on p. 416) 
HEVI DUT CTRIC COMPANY * Extracts from “The Cost of Cor- 
HEAT TREATING FURNACES it . ELECTRIC EXCLUSIVELY rosion to the U. S.”, by Herbert H. 
Ory Tree EY REGULATORS Uhlig, Chemical and Enginee) of 
News, Vol. 27, Sept. 26, 1949, p. 2764- 
MILWAUKEE 1, WISCONSIN 37 


are exceptionally versatile to meet tomorrow's 


Write for Bulletin HD-646 
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The Case of the Tamed Terror 


Welding holds no terror to those fabricators 
familiar with the useability and operational 
characteristics of all McKay Electrodes for 
Arc Welding. 

Tests, under the most severe operative 
conditions, have proven the inherent quali- 
ties of McKay Mild-Steel, Alloy-Steel, Stain- 


McKAY 


ARC-WELDING 


ELECTRODES 


For MILD, STAINLESS & ALLOY STEELS 


less Steel and Special-Purpose Electrodes. 

Such terrors as slag removal, spatter, por- 
osity and cracking have been tamed through 
quality control which assures uniform results 
in weldments regardless of the electrode 
selected from the McKay line. Inquiries for 
specific electrodes are invited. 


HAVE YOU HEARD ABOUT THE NEW 
McKAY 16 (AWS E-6020) ELECTRODES? 


N 


THE McKAY COMPANY 


403 McKAY BUILDING 
Pittsburgh 22, Pa. 
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Why waste expensive labor 
ay ae cutting odd shapes of stainless 
ah then with improvised tools—when 
faces. Weight 69 Ibs. you can get just what you want 

from G. O. Carlson, Inc. cut to 

shape by our specialized equipment? And don't overlook the high cost of 
shipping unnecessary scrap material, which is eliminated. 

More and more fabricators are saving money and time by ‘“‘letting Carlson 
do it'’—which means one order for plates to size, one handling, and when 
the plates are delivered, they are ready for final finish work. 

Stainless steels to chemical industry standards are our only business, and 
the powder cutting, abrasive cutting, rough machining, and sawing techniques 
we use are regular added services which our customers depend on for cutting 
costs to the bone. 

Carlson distributors are located in practically every metropolitan area. If 
you do not know your local source, write to us. If it is a rush order, send 
details direct. You can depend on G, O. Carlson, Inc. for unparalleled service 
in Stainless Steels. 


Stainless Steels Exclusively 
300 Marshalton Road, Thorndale, Pa. 
PLATES FORGINGS BILLETS BARS SHEETS (No. 1 Finish) 
District"Sales Offices and Warehouse Distributors in Principal Cities 
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Cost of 
Corrosion 


(Starts on p. 414) cost to the United 
States amounts to over 385,500 mil- 
lion. Previous estimates in the order 
of $500 million to $1,000 million are 
definitely too low. 

The author's estimate of annual 
direct losses by corrosion are listed 
in Table 1. The losses are calculated 
on the basis that all measures which 
apply to the protection of metals, 
or which increase the cost of mate- 
rials over that of steel, should be 
included. Labor charges for appli- 
cation or replacement are consid- 
ered part of the costs. The final 
cost figure of Table I, in any case, 
should be considered on the low 
side, since future, more exhaustive 
attempts to estimate true costs are 
likely to raise this total appreciably. 

Indirect losses cannot be esti- 
mated and are not subject to even 
an educated guess. This is particu- 
larly true since they include loss of 
life and limb, and psychological 
factors attending unpredictable fail- 
ure or explosion. Furthermore, 
losses of materials and of dollars 
and cents through corrosion of in- 
dustrial equipment seldom become 
public information. Enough con- 
vincing examples are on record, 
however, to show that these losses 
reach a high order of magnitude. 
They include loss of oil, natural 
gas, and water through corroded 
pipes, reduced capacity of pipe 
lines, spoilage of food in metal con- 
tainers, and shutdown of water sup- 
ply, electric power, manufacturing 
plants, and transportation. 

Large as are these more obvious 
indirect losses, there are also simi- 
lar losses less readily recognized. 
For example, appreciable tonnages 
of metal are consumed needlessly 
each year because equipment is 
overdesigned to take care of corro- 
sion. Because corrosion rates may 
be unknown, the design engineer 
often specifies several times the re- 
quired thickness of metal to insure 
adequate strength and continued 
performance. Except for corrosion, 
the factor of safety might be much 
less. Overdesign is common in the 
construction of reaction vessels, 
boiler and condenser tubes, buried 
pipe lines, oil-well sucker rods, 
water tanks, and marine structures, 

Proposed Research Program 
Not all of the material loss can be 
prevented, but much can be accom- 
plished through further engineering 
effort. (Continued on page 420+ 
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The Hayes Laboratory is an entirely 
separate building, housing a complete 
heat-treating plant of production atmos- 
phere controlled electric furnaces. 


The HAYES LAB stands ready to heat-treat YOUR SAMPLES 
to requirements, and to deliver this KNOW-HOW with 
Hayes equipment in YOUR PLANT. 


Thad your GUARANTEED 


NEAREST REPRESENTATIVE — REQUEST LATEST CATALOG 


Since 1905 Hayes has lead the way in Electric Heat 
Treating Equipment . . . first in atmosphere control. 


insist on Hayes, and you have BBL STS 


FOOL HARDENING AMMONIA DISSOCIATOR AUTOMATIC FORGING CARBO-NITRIDING — HARDENING ATMOSPHERE GENERATOR 


|. HAYES UNC. 76 canes sv, proviverce, x. 1. 


Manufacturers of Electric Furnaces Since 1905 
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You will find 
Refractories 
in almost all 


Most builders of heat-treating furnaces agree that some- 
where in almost every furnace Super Refractories can be 
used to advantage. 


CARBOFRAX silicon carbide material, for example, is 
an excellent conductor of heat. Used for muttles or hearths, 
it means faster heat flow, more uniform heating—with an 
improvement in quality of treatment and usually with a 
saving in fuel. Ir is also outstanding in resistance to abra- 
sion and heat shock. 


There are other Super Refractories by CARBORUNDUM, 
each with distinctive properties. All are covered in a 40- 
page booklet, “Super Refractories for Heat Treatment 
Furnaces.” May we send you a copy? 


SUNBEAM STEWART Industrial Furnace Divi- 
sion of Sunbeam Corporation builds this gas-fired 
oven furnace for tool rooms and shops. It operates 
over a 300-2400° F range, and employs an 
unusual semi-muffle which can be converted to a 
full muffle for atmospheric hardening. CARBO- 
FRAX shapes are used for this muffle to secure 
faster, more uniform heating and to resist abra- 
sion and heat shock. 


DEMPSEY INDUSTRIAL FURNACE CORP. builds 
this gas-fired atmospheric-type furnace which operates 
at temperatures as high as 2400°F. In this furnace the 
muttle is of CARBOFRAX material to improve the uni- 
formity of treatment, secure maximum production and 
to minimize maintenance and replacement expense 


JOHNSON GAS APPLIANCE CO. 
manufactures this gas-fired furnace which 
is especially designed for heat-treating 
small tools, dies and other small parts. It 
is used for temperatures up to 2400°F. In 
this furnace the hearth is of CARBOFRAX 
tile which transmits heat rapidly and 
evenly to the work—and resists the abra- 
sive action of the charge. 


4 
~ 
heat-treating furnaces 
. 
| | 
THE CARBORUNDUM COMPANY 
%, Dept. C-31, Refractories Div. Perth Amboy, New Jersey 
RUN ’Carborundum” and“ Carbofrax” are registered trademarks which indicate manufacture by the Carborundum Company 
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“No more staining of brass and aluminum 
since we switched to 


Gulf Stainless Cutting Oil,” 


says this machine shop foreman 


“Before we switched to Gulf Stainless Cutting 
Oil, staining of brass and aluminum parts was a 
problem in our shop,” says this Machine Shop 
Foreman. “It became necessary to dip these parts 
in Stoddard Solvent to remove the corrosive cut- 
ting oil. With Gulf Stainless Cutting Oil we've 
been able to eliminate this operation—and we 
get no more staining. The result—lower costs, 
increased production!” 

This is one of scores of shops that have im- 
proved production and reduced costs through the 
use of Gulf Stainless Cutting Oil on certain types 
of jobs. In addition to its outstanding perform- 
ance as a cutting fluid, Gulf Stainless Cutting Oil 
also provides adequate lubrication for the work- 
ing parts of machine tools. Thus it is ideal for 
machines using one oil as both lubricant and 
cutting fluid. Another important advantage: it is 


noncorrosive to bronze machine parts. 

Ask a Gulf Lubrication Engineer to demon- 
strate the advantages of Gulf Stainless Cutting 
Oil and other quality cutting oils from the com- 
plete Gulf line in your shop. Write, wire, or 
phone your nearest Gulf office today. Gulf Oil 
Corporation - Gulf Refining Company, Gulf 
Building, Pittsburgh 30, Pennsylvania. 


PETROLEUM AND ITS PRODUCTS J 
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1901 all \1951 


sets another new record of 
efficiency and cost reduction 


CASE HISTORY OF DOW HEAT TREATING 
PERFORMANCE ON SHIFTER SHAFTS AT TRACTOR PLANT 


Heat Treatment: .005"-.008" effective case, carbonitrided 1500°F, Oi! 
Quench, File Hard 
Load: 640 Shifter Shafts, Fixture loaded, 1024 Ibs. net — 1384 Ibs. gross 
Heating Time: 70 minutes Total Furnace Time: 2 hours 10 minutes 
Net Production: 472 Ibs. per hour 


By processing these parts in the Dow 
Furnace, distortion is reduced sufficiently 
to permit elimination of the grinding oper- 
ation after heat treating. Since no case is 
removed by grinding, the specified depth 
of case is reduced, effecting still further 
savings in heat treating costs. Reductions 
in direct labor, material handling, machin- 
ing and cleaning costs, coupled with 
improved quality, contribute to savings 
which can amortize the original cost of 
your Dow Furnace in a few months. 


DOW FURNACE OFFERS 


@ Gas cyaniding for 4 to % the cost of liquid cyaniding 
@ Uniformity of light case depths throughout load 
@ Unmatched versatility —gas cyaniding, gas carburiz- 
ing, clean hardening or carbon restoration 
@ Improved quality. Forced, uniform quenching gives full 
hardness, reduced distortion. 
@ Maximum capacity with minimum investment and floor 
space 
FIRST 
WITH MECHANIZED BATCH-TYPE 
CONTROLLED ATMOSPHERE FURNACES 
Maccabees Bldg. + Detroit 2, Michigan 
TEmple 1-3553 
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Cost of 
Corrosion 


(Continued from p. 416) Continual 
thoughtful planning for the future, 
based on established facts and past 
experience, is necessary to human 
survival. For this reason, a sum- 
mary of predicted reasonable gains 
to be made by a_ well-directed 
research, development, and educa- 
tional program over the next five 
years may serve some purpose. 
This is done in Table Il. An invest- 
ment of 0.5 to 1° of the amount to 
be saved would provide adequate 
support for such a program. 

The savings, of course, are not 
alone in dollars and cents. There 
are direct and indirect savings of 
metals, coal, oil, water, and other 
exhaustible material resources. 


Table I— Annual U. S. Direct Loss by 
Corrosion 
(Including Costs of Corrosion Control) 


1. Paints, varnishes, lacquers 
(50% of est. produc- 
tion) $ 585,000,000 
Labor (250% of paint 
cost) 1,460,000,000 
Phosphate coatings 20,000,000 
. Galvanized sheet, pipe, wire 
(2.5¢/lb. differential 
over black iron) 136,500,000 
Tin and terne plate 
(4¢ |b differential 
over black iron) 316,000,000 
. Cadmium electroplate 20,100,000 
Nickel and nickel alloys 182,000,000 
Copper and copper alloys 
(20¢/Ib. differential) 50,000,000 
. Stainless steel 620,400,000 
Boiler and other water 
conditioning 66,000,000 
Underground pipe maintenance 
and replacement 600,000,000 
. Oil refinery mainte- 
nance 50,000,000 
Domestic water heater 
replacements 225,000,000 
Internal combustion engine 
corrosion 1,030,000,000 
Automobile mufflers 66,000,000 


TOTAL $5,427,000,000 


Table Il — Predicted Annual Savings 

(By Five-Year Research, Development, 

and Educational Program on Corrosion 
Control) 


Paints, varnishes, lacquers 
(10% improvement in 
life) $205,000,000 
Galvanized sheet, pipe, wire 
(10% improvement in 
life) 13,700,000 
Nickel electroplate 
(10% improvement in 
life) 1,200,000 
Increased use of inhibitors 
and water conditioning 200,000,000 
Buried and submerged 
structures 120,000,000 
Domestic water heater 
replacements 55,000,000 
Internal combustion 
engines 310,000,000 
Automobile mufflers 17,000,000 


$921,900,000 
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“All our engineering executives 
attend the full week of the 
Metal Show” 


The Chief Metallurgist for one of the largest 
“We hold 


meetings during the week to discuss what we've 


automotive companies was speaking. 


seen that’s new at the Show. Besides being educa- 
tional. the show enables us to talk with the pro- 
ducers of our materials and receive help on our 
problems —more important now than ever!” 

karly demand for space at the Detroit Metal 
Show exceeds by far the reservations for any 
previous year. Interest in the technical program 
new being prepared is also unusually high. 

For two years we have been organizing a World 
Metallurgical Congress, which will materialize in 


Detroit this fall. Leading metallurgist= and indus- 
trialists in metal producing and metalworking 
plants in the Marshall Plan countries. as well as 
other friendly Luropean nations and countries in 
South America and Central America, are being 
invited to attend and participate in the Detroit 
meeting. This activity has the approval and assist- 
ance of the Economic Cooperation \dministration, 

Sales and Advertising Managers say they plan 
to use this Show to help maintain good will during 
these days of increasing shortages. While a large 
proportion of the space has been assigned, good 
locations are still available in all halls. 

If you want floor plans or further information, 
please write, wire or phone National Metal 
Exposition, 7301) buclid Avenue, Cleveland 3, 
Ohio. Phone UTah 11-0200, 


NATIONAL 


METAL EXPOSITION 


Michigan State Fairgrounds 


DETROIT, MICHIGAN 


OCTOBER 15-19, 1951 


CHESTER L. WELLS, Assistant Director 
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HARDNESS 


IS ONLY AS 
GOOD AS THE 
DIAMOND IT 
USES 


Stondord “C" Diamond Cone 
$18.00 F. O. B. Detroit 


Dependably accurate “Rock- 
well” testing results are ob- 
tained only when every part 
of your hardness testing 
equipment is made to preci- 
sion limits. That is why a 
correctly designed diamond 
penetrator is of such great 
importance. Always specify 
CLARK Diamond Cone Pen- 
etrators, both for Standard 
and for Superficial “Rock- 
well” testing. They are accu- 
rately made to the proper size 
and shape; exactly formed by 
expert lappers. CLARK Pen- 
etrators are designed for use 
on all “Rockwell” type test- 
ing machines. 


TOMORROW'S ACCURACY 


INSTRUMENT, INC. 


10200 FORD ROAD 
DEARBORN. MICH. 


Fatigue 


Strength 


of Cold Worked Aluminum’ 


WORKED metal shows 

‘ certain differences in tensile 
strength and ductility in different 
directions, but the variations rarely 
exceed a few per cent. The authors 
offer a combination of fatigue and 
micrographic studies capable of 
substantially increasing our knowl- 
edge of directional variations in 
cold worked metal. However, they 
limited their work to pure alumi- 
num, annealed, medium hard rolled, 
and fully hard rolled. 

The method consisted in running 
torsional fatigue tests on strips 0.039 
in. thick and 0.394 in. wide at a 
maximum stress of 11,000 psi. for 
the medium hard rolled metal and 
2600 psi. for annealed strips. The 
specimens were taken in five direc- 
tions, 0, 22%, 45, 67% and 90° to 
the direction of rolling. Ten sam- 

*Abstract from “The Use of Fa- 
tigue Tests in the Investigation of 
Structural Characteristics of Cold 
Worked Metals”, by R. Jacquesson 


and P. Laurent, Revue de Métallurgie, 
1949, p. 89-101. 


ples from each orientation were run 
to failure. The results show that 
sensitivity to fatigue depends 
sharply on the direction of the fi- 
bers in the first 45° from the rolling 
direction, while beyond that the ca- 
pacity to withstand fatigue is almost 
uniformly low just a little greater 
than for the annealed metal. The 
types of fracture are also quite dif- 
ferent but these differences vary 
through the whole range. At 90" to 
the direction of rolling the samples 
fail by a sharp parting of the fibers. 
In between, “staircase” fractures 
form. 

Interesting also is their method 
of studying the structural changes 
during fatigue tests. A sample is 
electropolished, run for a definite 
number of cycles (9000 per min.), 
etched and examined; then it is run 
for another period, re-etched and 
examined again; and so on. The 
published micrographs do less than 
full justice to the author’s work. 

M. G. Corson 


THE HORROR STORY... Or “IT CAN'T HAPPEN HERE!” 


OXIDATION, REDUCTION, 
DECARBURIZATION AND 
SCALE ARE CHANCES 


YOu'VE GOT TO 


MAKE YOU Z 
GRow PALE!) 


a 


KNOW HOKUS POKUS) Foois-a SIMPLE 
ENOUGH TO me = AN’ STUFF-OR YOUR 


DELAWARE TOOL STEEL CORP. 


WILMINGTON 99. DELAWARE 


THOSE BIRDS TAKE 
US FOR A BUNCH OF 


CONTROLLED 
ATMOSPHERE 
CAN BE SIMPLE 
LIKE TURNING A 
KNOB, AND IN HUN 
DREOS OF PLANTS IT'S 


TAKES CARE OF 


Get the FACTS on the simple DELAWARE 
Controlled Atmosphere Furnace. One 
furnace does every heat treating job on 
every type of tool and alloy steel No 
scale. No decarburization...No hokus 
pokus. Send for Bulletin F-1 


BULLETIN F-1. 


* * * STRAIGHT FACTS on Controlled 
Atmosphere are included in DELAWARE 
Send for your copy today. 


DELAWARE TOOL STEEL CORPORATION 
WILMINGTON 99, DELAWARE 
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Customer 


NO/REJEC¥S IN 30,000 BUSHINGS 
MADE OF CONTINUOUS CAST BRONZE! 


An aireraft engine manufacturer states that the first 30,000 bushings made 
of Asarco Continuous Cast Bronze (75°, Cu. Sn. Pb) were tested 
with black light. There were NO REJECTS! Inspection by this means 
was discontinued as no longer necessary. 

Asarco Continuous Cast reds. tubes and shapes offer production 
economies which are unique. Porosity is virtually non-existent. No sand 
dirt or other foreign matter is used in the casting process, so that there 
are no inclusions to harm tools. Cutting speeds can be high. too, ALL stock 
for machining is held to close tolerances and is Medart straightened. Tube 
concentricities are within 1.5°, of wall thickness. Continuous Cast Bronzes 
are ideal for use on automatic screw machines. 

You can get Continuous Cast Bronzes made to order in a wide variety 
of alloys... in standard lengths of 12’... lengths 5’ to 12’ on request 
lengths 12’ to 20’ on special arrangement 

216 sizes of the standard Asarcon 773 bronze (SAE 660) are stocked 
in 105” lengths for convenience at warehouses in principal cities across the 
country. Distributors will cut the warehouse stock dong or short to suit vour 
specihe requirements 


Send for a tree catalog on Asarco Continuous Cast ‘ 
lt contains physical properties, photomicrographs table of stock 
hapes and uetght nd other valuable imlormation 


POROSITY VIRTUALLY ELIMINATED 
WITH CONTINUOUS CAST BRONZES 
Note in these photomicrographs the superior 
dispersion of constituents in the continuous 
east alloy . . . also its outstanding freedom 
from metal faults 


West Coast Sales Agent her fativs 
KINGWELL BROS. LTD., 444 Natoma Street, San Francisco, Calif é hee | 


American Smelting and Refining Company 
OFFICES: Perth Amboy Plant, Barber, New Jersey — 
Whiting, Indiana 
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LOOK 
AT THESE 
SAVINGS 


of noble metal 
thermocouple cost 


WITH 


ENGELHARD 
RECLAIMING PROCESS 


ON ONE 30” long platinum ther- 
mocouple, the Engelhard Reclaim- 
ing Process saved 53% as compared 
to the cost of a new unit. On an- 
other, the saving was 74%. These are 
typical examples of how Engelhard 
Reclaiming — including applica- 
tion of scrap value of old noble 
metal thermoelements against cost 
—can stretch your equipment dol- 
lar. What's more, Engelhard re- 
stores old thermoelements to like- 
new condition .. . in just 48 hours, 
if necessary. 


ENGELHARD also manu- 
factures a line of wide- 
range thermocouples 
and accessories to meet 
your specific conditions 
of atmosphere and tem- 
perature. For complete 
information on either 
Repairs and Reclaiming 
or New Couples, fill out 
coupon below and mail 
today. 


Please send me: 


(© Data on Engelhard Reclaiming Process 
(Free copy of Engelhard Bulletin 330-D 


CHARLES ENGELHARD, INC. 


850 PASSAIC AVENUE, EAST NEWARK, WN. J. 
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X-Ray Studies 
of Creep 
in Aluminum” 


N ATTEMPT was made by Mr. 
Greenough and Mrs. Smith to 
apply the dislocation theory to the 
experimental observations of Wood 
and his associates on “cell” forma- 
tion during plastic deformation and 
to those of Cahn on “polygoniza- 
tion”. (See the abstract “Mechanism 
of Primary Creep” in this issue of 
Metal Progress, p. 410.) The validity 
of these concepts is tested by radio- 
graphs made both on high-purity 
and commercial aluminum speci- 
mens tested at slow and fast strain 
rates. 

Creep of aluminum at slow rates 
and high temperatures is character- 
ized by viscous flow. At a selected 
deformation the number of disloca- 
tions remaining in the lattice is less 
for slow strain rates and high tem- 
peratures than for high rates and 
low temperatures. The size of the 
cells thus will increase as the dis- 
tance between the lines of disloca- 
tions is increased. 

X-ray diffraction spots become 
more diffuse —a condition which is 
indicative of increase in the number 
of dislocations — as the strain rates 
are increased or the purity of the 
aluminum is decreased. The foreign 
atoms dissolved in the lattice or the 
precipitated particles in the low- 
purity metal can act as dislocation 
“traps”; due to the increased number 
of dislocations which are present 
in this condition, the susceptibility 
to formation of large “cells” is 
decreased. 

Results of two-stage tests, for de- 
formation at elevated temperatures 
subsequent to rapid extension at 
room temperature, are also pre- 
sented in the paper under review. 
They showed that fragments formed 
during such a test routine are 
smaller than those produced from 
the strain-free state in which the 
complete tests were made at elevated 
temperature. 

If one assumes that deformation 
of crystals in a polycrystalline ma- 
terial is inhomogeneous, it is pos- 
sible to explain the results of Wood 
and collaborators by adopting the 
Cahn theory of polygonization. 

Tuomas G. Dicces 


i 


*Abstract of “The Mechanism of 
Creep as Revealed by X-Ray Meth- 
ods”, by G. B. Greenough and Edna 
M. Smith, Journal, Institute of Met- 
als, Vol. 77, July 1950, p. 435. 


THERMOCOUPLE 
INSULATORS 


plunged into cold water, came 
out just as good as new 


Available only through GORDON, Serv- 
rite Thermocouple Insulators are made 
to stand the gaff of excessive thermal 
shock far above normal requirements. 
For sturdy and reliable thermocouple 
insulator performance to meet peak pro- 
duction needs—specify Serv-rite ...a 
development backed by Gordon's many 
years’ experience in supplying industry 
with insulators that give longer 
life and better results. 


Serv-rite 

Thermocouple Insu- 

lators — in any type or size 

—can be supplied immediately from 

Gordon's large stocks in the Chicago 

and Cleveland plants. Remember — 

you can always distinguish Serv-rite In- 
sulators by their tan color. 


Fish Spine Beads Asbestos String 
Asbestos Tubing Single Hole 
Double Hole Round Double Hole Oval 


“GORDON: 
SERVICE: 3% 
CLAUD S. GORDON CO. 


Manufacturers & Distributors 
Thermocouple Supplies « Industrial Furnaces & Ovens 
Pyrometers & Controls « Metallurgical Testing Machines 
Dept. 15 + 3000 South Wallace St., Chic 16, WH. 
Dept. 15 + 2035 Hamilton Ave., Clevel 14, Ohic 


in with 
"4 
4 

B | 

2 
Insulator, heated red hot and 
= 

| 

| 
ae 

&\ 

& 

P 

| ‘ 
oa 

if 

Ly 

‘ 

. 


Resists Oxidizing 
Sulphuric Acid 
Bath at 


Corrosion rate in agitated 
solution less than 0.007 in. 
per year 


This alloy pickling assembly 
operates mia violently agitated, heated solu- 
tien of sulphuric acid. The solution is oxi- 
dizing in nature at the liquid level. and strikes 
against the assembly at high velocities. In the 
face of these severe conditions. the corrosion 
rate of the assembly is only 0.002 to 0.007 in. 
per vear. 

HhastTeLioy alloy = were selected for this job 
because of their high strength. light weight, 
and ease of fabrication, as well as their supe- 
ror corrosion resistance. 

You will find that the fabrication of equip- 
ment from wrought or cast Hasretcoy alles 
is an economical solution to many tough eor- 
rosion problems involved modern steel 
processing. There are four grades of this ver- 
satile material of construction—each specially 
designed to resist: certain’ common mineral 
acids and oxidizing agents. even at elevated 
temperatures. They can be readily fabricated 
by most common methods. Procedures are 
generally the same as those used to fabricate 
the austenitic stainless steels. 

If you would like samples of Hastenioy 
alloys to try out under your own operating 
conditions. fill out the handy coupon below. 
Descriptive literature and price list= are also 
available. without obligation. 


Haynes Stellite Division 
Union Carbide and Carbon Corporation 


mee. 


“Hasnes” and “Hastellos” are trademarks of Union Carbide and Carbon Corporation 


The high strength of HasTeLLOY alloys makes possible the 
lightweight construction of equipment from standard wrought 
forms. The hooks in this pickling assembly handle 3,000 Ib. of 
coiled wire or bar stock, and they are made from much lighter 
gage sheet than would be required if steel had been used. 


Here is the Hastewoy alloy clad 
yoke bar and trunnion before 


assembly. 


The I-section is joined to the 
hook with Hastenoy alloy 
welding rod. 


| Haynes Stellite Division, 725 So. Lindsay Street, Kokomo, Indiana 
! 


Please send me samples of Hasteuoy alloys A, 8, C, ond D for | 
testing under actual operating conditions. ' 


NAME 
COMPANY 
ADDRESS _ 
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MARTINDALE 


ROTARY BURS AND FILES 


Made of high-speed steel. Produced 
in our own factory where uniform hard- 
ness is assured by heat-treating in elec- 
tric furnaces on which the temperature 
is closely controlled by electric eyes 


Set AB (Burs) 
Sets AB & AF Per Set 
1 set $11.05 net 
2 to 11 sets 9.75 net 
12 or more 8 45 net 


The above sets, with 4” diameter 
shanks, are composed of the 8 most 
popular sizes for general use 

Over 200 sizes and shapes (total over 
75,000 pieces) are carried in stock for 
immediate shipment 


METAL-WORKING SAWS 


Made of 18-4-1 High Speed Steel in 
4 types for ferrous and nonferrous metals 
Diameters range from 134” to 4’ 


“MOTOR-FLEX”’ GRINDERS 


These high-quality, portable flexible 
shatt tools are made in 7 types for opera 
tion on bench, floor, or overhead 


Write for 64-page Catalog No. 28 
covering above and many other products 
for maintenance, satety, and produc tion, 


MARTINDALE ELECTRIC CO. 


1372 Hird Avenue, Cleveland 7, Ohio 
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German Light Metal Industry* 


N GENERAL, the greatest portion 

of virgin aluminum and magne- 
sium was produced in Germany by 
well-known and established meth- 
ods although some variations in 
techniques were noted. The Bayer 
purification process was used for 
the production of alumina’ from 
mono-hydrate bauxite. 

Red mud utilization in Germany 
developed along two principal 
methods: (1) The production of 
soluble slags from a mixture of red 
mud, the more refractory bauxites, 
and clays by smelting in a_ blast 
furnace; and (2) use of steel scrap 
in place of the bulk of red mud. It 
was found that a slag consisting 
mainly of CaO-AlO, yielded the 
best solubility. The process was 
considered economically sound in 
joint operation with a Bayer plant. 
The electrolytic reduction of 


*Abstracted from “The Non- 
Ferrous Metal Industry in Germany 
During the Period 1939-1945 (Light 
Metal Portion)”, Report No. 23, ob- 
tainable from British Information 
Services, 30 Rockefeller Plaza, New 
York City 20. (90¢.) 


alumina conformed with conven- 
tionally known practices and no 
important changes were noted 
either in equipment or method. No 
notable developments were reported 
in equipment or methods of pro- 
ducing magnesium. The majority 
of the magnesium was produced by 
the electrolysis of magnesium chlo- 
ride. There were no major develop- 
ments in the electrolytic reduction 
process for magnesium. Larger 
cells were used, with 4 instead of 3 
anodes; the anode to cathode spac- 
ing was reduced simultaneously 
from 16 to 12 em., thereby dimin- 
ishing both the cell voltage and 
power consumption. 

Molten alloys from serap melt- 
ing processes were either cast into 
pigs or ingots, mixed with pure 
metal and cast into pig or ingot, or 
further refined. The two main pro- 
duction processes used for further 
refining were the magnesium (Beck 
process) and the three-layer clec- 
trolytic process. Efficiencies of up 
to 80° were reported in the recov- 
eries of useful alloys from swarf or 

(Continued on p. 428) 


Any steel treating 
process available 
on a commercial 
basis is waiting 
for your order at 
Lakeside! Ex- 
panded facilities, 
new and faster 
equipment make 
the time between 
your “‘ticket"’, and 
delivery of heat 
treated parts ex- 
actly as specified, 
much shorter. 
Call your Lake- 
side metallurgist 
today—he has the 
answer to any 
metal treating 
problem. 


5418 LAKESIDE AVE., CLEVELAND 14, OHIO 
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Bassick Co., Bridgeport, Conn., makers of casters 
and hardware, rely on Homocarb furnaces such as 
the one above for all cyaniding. Left: typical sam- 
ples of Bassick production. 


Bassick Co. cuts cyaniding costs 2/3 rds 
by switching to Homocarb heat treating 


installing three Homocaro furnace: to replace the pot: [Mlere are some benefits... 


formerly used, the Bassick Company has not only reduced cyaniding 


costs pe ound to one third of the previous amount, but in addition Ger ate : 
it is now getting 59% more heat-treating production from the same a 

floor space. Bia, efficient Homocarb furnaces handle over 100 tons 

a month production of hardened small casters and hardware parts 

with ease .. . eliminating the need for sending a portion of the work 


to outside heat treaters. 
@ Uniform production 


t ty mear 
t 


In addition to these benefits, the company finds that the quality 
of case is much more closely controlled with the Homocarb method. a 
Case averages about 5 thousandths deep: is uniformly hard. Spot 


Faster production 
checks of hardness are made by file and by Rockwell. . . P 


Hundreds of manufacturers have had similar experiences following 
adoption of the Homocarb method for heat treating. The method 
ovides fast, safe, uniform heat treatment at low cost. It is a com 
pletely integrated system, with all component from furna @ Minimum floor space 
recording controller designed to work together efficiently. ows ke iin 
equipment is available in a size best suited to your needs. For @ Sele operation. 


further information, write Leeds & Northrup Co., 4997 Stenton 


Avenue, Philadelphia 44, Pennsylvania. 


MEASURING INSTRUMENTS TELEMETERS AUTOMATIC CONTROLS HEAT-TREATING FURNACES 


dei, Ad TD4-623(2) 
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WHAT ABOUT 
STRESS RAISERS? 


This book gives 


answers.. 


: 

| 
— 


How to avoid the localized 
j stresses which start failure is 
; a basic problem of design. 
This 72 page booklet analyzes 
many good and bad features 
of design. It also deals with 
problems of steel selection 
and treatment from the view- 
point of the design engineer 
—instead of the metallurgist. 


Write for “3 Keys to Satisfac- 
tion” —it is free. 


Climax Molybdenum Company 
500 Fifth Avenue - New York City 


good design 


satisfaction 


Please send your § 
FREE BOOKLET 
9 KEYS To SATISFACTION 


German Light Metal 
Industry 


(Begins on p. 426) 
dross. Metal recovery with large 
scrap in sloping hearth furnaces 
varied between 50 and 75%. 

Low frequency induction melt- 
ing furnaces of 3 to 4-ton molten 
metal capacity with either vertical 
or horizontal channels were the 
most popular although reverbera- 
tory, roof, electric and lip axis tilt- 
ing furnaces of various types and 
designs were used for melting and 
holding molten aluminum alloys. 
It was reported that life of the in- 
duction furnaces was extended by 
coating the lining with 10° cryo- 
lite and 90° sodium chloride flux 
which was maintained in a molten 
state for 5 to 6 hours. Conventional 
steel crucible-type furnaces were 
reported to have been used for melt- 
ing magnesium alloys. 

Because of the extensive use of 
electric melting, fluxing and degas- 
sing of aluminum alloys were seldom 
required, However, a flux consist- 
ing of 95° sodium chloride and 
5% eryolite was the one most 
widely used in scrap melting prac- 
tice. Grain refining of magnesium 
alloys was accomplished by adding 
iron chloride (Elfinal 
the molten bath. 

Other than aluminum-silicon al- 
loys, most hardeners were produced 
by melting a mixture of the pure 
metals. Aluminum-silicon temper 
alloys were made on a wide scale 
by the direct reduction of clay and 
alumina in either a single or three- 
phase furnace. The alloys produced 
were refined further in a modified 
reduction furnace at a temperature 
of 2552° F. with a flux to remove 
calcium and magnesium. 

Magnesium alloys were cast in 
great quantities by the “water- 
sinking” process, a modification of 
the standard water-cooled mold 
process. Thin steel cylinders were 
preheated to 572° F. and filled with 
molten alloy in the “water-sinking” 
process. The cylinders were cov- 
ered with an electrically heated lid, 
held 40 to 60 min., and then low- 
ered into water by means of a mov- 
able platform at an approximate 
speed of 1 in. per min. for a 15-in. 
diameter billet. It was claimed that 
the water-sinking produced a_ bet- 
ter surface and superior quality of 
final products for ingot sizes larger 
than 12 in. in diameter as com- 
pared with semicontinuous methods 
of casting. (Continued on p. 430) 


process) to 


A TRIED and PROVEN 
SOURCE FOR 


TESTING 
MACHINES | 


BRINELL 

DUCTILITY 
COMPRESSION 
TENSILE 

UNIVERSAL 
TRANSVERSE 
HYDROSTATIC 
INSTRUMENTS 


and 
Special Testing Machines built 
to your Specifications. 


Send for 
this 


8835 Livernois ©* Detroit 4, Mich. 
Without obligation send me your brochure 
on testing instruments. Also special folders on 
following types (check your interest) 

(_] Brinell Hardness (_) Duetility 

Compression [_] Tensile 

Transverse Hydrostatic 

Proving Instruments 


NAME 


TITLE 
Attach coupon to your letterhead 
and mail 
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STEEL 


FISHER SCIEN; 


717 Forbes Street 


| moe vely and without the need | ‘skilled: 


A simple method of 
controlling temper- 
atures in: 


© WELDING 

© FLAME-CUTTING 

© TEMPERING 

FORGING 

© CASTING 

® MOLDING 

© DRAWING 

© STRAIGHTENING 

HEAT-TREATING 
IN GENERAL 


It's this simple: Select the 
Tempilstik® for the working 
temperature you want. Mork 
your workpiece with it. When 
the Tempilstik® mark melts, 
the specified temperature has 
been reached. 


gives up 
to 2000 
readings 


Availoble in these temperatures (°F) 


113 | 263 950 | 1500 
125 | 275 1000 | 1550 
138 288 1050 1600 
150 | 300 1100 | 1650 
463 | 313 1150 | 1700 
1200 | 1750 
200 | 338 1250 | 1800 
213 | 350 1300 | 1850 
225 363 1350 1900 
238 375 1400 1950 
250 | 388 1450 | 2000 


FREE —Tempil® “Basic Guide 
to Ferrous Metallurgy" 
— 16%,” by 21” plostic-laminated wall 
chart in color. Send for sample pellets, 
stating temperature of interest to you. 


Manufacturers & Distributors 
Thermocouple Supplies + Industrial Furnaces & Ovens 
Pyrometers & Controls + Metallurgical Testing Machines 


Dept. 15 + 3000 South Wallace St., Chicago 16, Ill. 
Dept. 15 + 2035 Hamilton Ave., Cleveland 14, Ohio 
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German Light Metal Industry 


(Continued from p. 428) 

The more important develop- 
ments in light alloy founding were 
the development of rubber-lined 
patterns and the use of synthetic 
core binders. The main advantages 
of the rubber-lined patterns over 
conventional types were 8 to 10 
times longer life and better repro- 
ducibility. A shortage of standard 
core binding materials prompted 
the development of synthetic sub- 
stitutes. A typical material was 
called “Alkylin”, a cellulose deriva- 
tive. Some of the benefits reported 
with the synthetic materials were 
shorter baking times, lower baking 
temperatures, less volatile matter 
released during casting and easy 
collapsibility. 

Two Mahle die-casting (hot 
chamber) machines were devel- 
oped: (1) A “hot air injection” 
type operating at an air pressure of 
150 to 700 psi. and producing 10 
to 40 castings per hour, ranging in 
weight between 1 and 15 Ib.; (2) a 
“hydraulic plunger” type operating 
at 1500 psi. applicable to small cast- 
ings (2 Ib. or less) and producing 
100 to 400 castings per hour. 
Water-cooled dies were operated at 
482 to 572° F. and were not lubri- 
cated. These machines produced 
magnesium castings 30° cheaper 
than aluminum castings by the cold 
chamber process. Centrifugal cast- 
ings of light alloys were introduced 
experimentally but the process was 
not used in production. 

Magnesium alloys were rolled on 
standard rolling equipment using 
high pressures and slow’ speeds. 
Flattening on a sheet mill was pre- 
ferred to roller levelling for the pro- 
duction of high quality sheet. In 
cladding magnesium foil either tin, 
cadmium or zine (0.01 mm. thick) 
was inserted between the basic ingot 
and the cladding material. 

The conventional Schloemann 
extrusion press was used extensively. 
Approximately greater output 
was attained utilizing water-cooled 
dies, although the use of these dies 
increased die breakage. Products of 
higher quality and increased die life 
were obtained by using chromium 
plated dies, Better mechanical prop- 
erties and higher corrosion resist- 
ance of products were attained by 
spray-quenching the extrusions as 
they left the die. This technique 
was used with many aluminum-base 
alloys but not with magnesium 
alloys. Conventional straightening 
and age-hardening followed. 


Unlike aluminum alloys, magne- 
sium-base alloys were not) spray- 
quenched during the extrusion 
process. The output of a press was 
increased 5 times by using water- 
cooled dies and dummy blocks and 
preheating the billets to develop a 
temperature gradient throughout the 
length of the billet with the hotter 
end next to the die. 

The two cladding processes devel- 
oped for coating steel with alumi- 
num were: Heating steel articles in 
sealed boxes containing refractory 
powders carrying 20° fine alumi- 
num turnings; and, utilizing alu- 
minum chloride vapors. Protection 
of magnesium-base alloys was gen- 
erally accomplished by means of the 
chromate process. Process was im- 
proved by (1) pretreating the article 
in caustic soda solution, (2) adding 
phosphoric and sulphuric acids to 
the bath, (3) adding chrome alum. 

Corrosion resistance of the alu- 
minum-magnesium alloys im- 
proved by (1) annealing at 842° F. 
for 5 hr., followed by furnace cool- 
ing to 212° F. at the rate of 212° F. 
per 2 hr.; (2) annealing at 932° F., 
quenching in water at 194° F. fol- 
lowed by aging at 392° F. for 8 hr.; 
(3) cold reduction of 20 to 30° fol- 
lowed by a short anneal at 572” F.., 
air cooling and more cold work. A 
lamellar structure in silumin which 
induced pronounced ductility was 
developed by (1) small additions of 
arsenic or phosphorus and (2) 
filtering. 

Bearings were produced by cast- 
ing, forging, extrusion and rolling. 
Composite bearings were produced 
by cladding an iron strip with alu- 
minum foil by rolling at 932° F. fol- 
lowed by cladding with a strip of 
bearing alloy. Bearing alloys used 
were: Duralumin plus 1 to 2% Pb; 
aluminum plus 5% Zn with or with- 
out minor additions of Si, Fe, Mg, 
or Pb; and, an alloy containing 3% 
Pb, 3° Sb and 3% Mn. 

Main development in cable manu- 
facture was a 99.99% aluminum 
sheathing made in a vertical extru- 
sion press. The insulating material 
(polyvinyl chloride) was extruded 
around the cable. The problem of 
joining the lengths of cable was not 
solved. Other developments in cable 
manufacture were: wide application 
of “Buna” synthetic polymers for 
dielectrics; steel sheathing coated 
with aluminum or zine to replace 
lead; and, employment of wood pulp 
instead of cotton. 

J.B. ENGLISH 
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Steps Up Production of 
Stainless Steel Castings 
82 Times. ee 


Riser cutting of  centrifugally-cast 
stainless steel rings used to be a difli- 
cult’ and time-consuming job. one 
foundry which used a boring machine. 


this operation took eight) hours per 


casting, When powder-eutting was in- 


troduced, the time was reduced to 


approximately 15) minutes—a_ 32-fold 


increase in production, 


Centrifugally-cast rings of stainless 
In another foundry, powder-cutting steel are cut in 15 minutes time, in- 
j creasing production 32 times. 
was profitably used to remove 3, to | 
in. of metal from stainless steel castings. 
LINDE’S service engineers can show you 
The machining cost for this type of ; 
. how powder-cutting methods can be 


work has been $24.00) per casting. 
used with profit. Phone or write the 
Substitution of powder-cutting brought 
nearest office. 
the overall cost. including finish-grind- 


ing and chipping, to $7.53 per casting. 
and reduced the time from 8 hours te 


| hour. For an order of 60 castings, the 


foundry saved £988.20 and 360 hours 


Here. risers on stainless steel 


of operating time. 


castings are being powder- 


If vou have stainless steel or othe: 


cut—a time saving of 30 per cent 
over the former methods. 


oxidation-resistant metals to cut. 


LINDE AIR PRODUCTS 


A Division of Union Carbide and Carbon Corporation 


30 Fast tnd St., New York 17, N.Y. Offices in Other Principal Cities 


In Canada: DOMINION OXYGEN COMPANY, LIMITED, Toronto 


The teem “Linde” is regustered trade-mark of Union Carbide and Carbon Corporation 
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Alloys 
in 
HEAT- 
TREATING 


At temperatures 
where ordinary steel would 
disintegrate, Fahrite holds up. 
Fahrite heat-resistant alloy is now 
successfully serving in retorts, 
carburizing boxes, furnace hearths and 

many other severe applications. 
Our metallurgists will be glad to 
analyze your needs. 


THE OHIO STEEL FOUNDRY COMPANY 


SPRINGFIELD, OHIO ‘ 


Move costs the right way 


with 


OO 


= 


Send For This 
Check List 
of Ideas 

and Methods 


There’s nothing static about Spincraft spinning and 
fabricating. It gives you a most flexible approach to design 
and production — whether quantities are large or small. 
Best of all, Spincraft methods eliminate high tooling costs; 
gain weeks of time; save many, many dollars. 

The scope of these abilities and facilities in all metals 
is highlighted in a new reference book that points the way 
to far greater economy in the production of many parts or 
products. Here is a source of practical how-to-do-it ideas 
plus solid engineering facts that is yours for the asking. 
Send for your copy of the Spincraft data book, now. 


W. STATE ST., MILWAUKEE 8, WIS. 


Meretofore known as Milwavkee Metal Spinning Co 


Fabricating 


cone 
CORONA 
‘ fo 
P 
j METAL SPINNING 
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THE QUALITY NAMES IN ALLOY 
FOR HEAT CORROSION ABRASION 


The inherent superiority in design 
adaptability, strength, stiffness, and 
maintenance of functional form of 
GA cast fixtures over those “carpen- 
tered up” from soft, pliable alloy bar 
stock becomes obvious,— when you 
think about it. 


As a forging ts merely “a casting with the hell slapped out of it” so one 
may regard the “yard goods" of the same specie. Because a casting is a TRI- 
LAMINAR structure (the outside surfaces cool and solidify first, and are 
normally placed in compression by the later cooling and contraction of the 
“core’’), — it resembles a carburized piece with a “case"’ and a “core’’, like 
tri-laminar plywood —— and stiffer. 


I is axiomatic that the stronger and stiffer (short of brittleness in 
use) an alloy is at high temperatures, the more it will resist deforma- 
tion by rolling, or otherwise, and the higher the temperature and 
power required to roll it. Because of this the commercial rolled alloys 
are, in general, metallurgical compromises, lower in carbon and other 
alloying ingredients to facilitate their deformation by rolling. (The 
stronger alloys edge-crack as the edges cool down in rolling, require 
trimming, reheating, etc.) 


General Alloys pioneered in introducing rolled alloys — importing 
them from England rolled to our specifications in 1920. We installed 
sheet alloy camshaft carburizing tubes in Buick in 1921 and sup- 
plied thousands of sheet fabricated boxes and muffles years before 
most of their present sponsors were aware of their existence 


Phin’ stuff is an appealing idea. Under certain conditions of 
light loads, as where it functions primarily as a ‘“‘can”’ of very simple 
form or asa liner weighted against warpage, it has some economic jus- 
tification but such cases, factually analysed, are few and far between 


Anyone tamiliar with the pack carburizing process, and with the 
fact that combustion of the compound adds to radiation transfer, 
knows that there is no measurable time saving between a 4" cast box 
and the thinnest usable sheet or cast box. As the oldest fabricator 
of sheet and cast alloys and holders of various patents on same, we 
have always sought to employ sheet or mill products singly or in 
engineered integration with castings where they are economically 
indicated. Pattern costs in some cases favor fabricating fixtures in 
very small quantities from bars. Often there is a minimum of load 
or stretch, and ample support from stiff, shape-holding cast grids can 
be provided. G.A. employs wire screens (as shown in photo A) 


Ww. are convinced that grid trays in high temperature pusher 
furnaces cannot be fabricated from alloy bar stock and out-pertorm 
General Alloys cast trays (or any good quality cast alloy trays). 
We hereby offer to install G.A. grid trays in any typically loaded 
“pusher carburizing or annealing furnace in competitive service 
against such fabricated trays and guarantee that the G.A. trays 
will give as least 50% more heat-hours service per dollar cost under 
identical operating conditions, and that the G.A. trays will give 
at least 100% longer service 


4n “aditorial” by the President of General Alloys Company. Boston — ‘oldest 
and largest exclusive manufacturer of beat and corrosion-resistant castings” 


i 

AN in nust 


Producers of 

AQUATOWERS 

DRICOOLERS 

VAIRFLO TOWERS 
DOUBLE-FLOW TOWERS 
INDUSTRIAL SPRAY NOZZLES 


T. achieve the productive capacity today’s 
economy demands, a broad field of industry will depend on 
MARLEY for high-capacity, constant-service 


steel cooling equipment. 


Power production, chemical processing, 

atomic energy, food and meat packing, petroleum, 
natural gas and gasoline plants . .. all these 
vital industries and many others, have been 


long-time MARLEY equipment users. 


Each unit is engineered to do a specific job efficiently 
... to do it on an “every-minute-of-the-day” basis . . . 
for industry vital to America 


today and tomorrow. 


The Marley Company, Inc. 


KANSAS CITY 15, KANSAS 
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polished sheets 
now available 


During the current critical nickel shortage, the 
same close tolerance and uniformity of gauge 
that have made MicroRold 18-8 so outstanding 
are now being incorporated in MicroRold 430. 


It is important that the individual end use be 
discussed with your distributor or with our 
metallurgical department. 


MicroRold 430 has moderate ductility, good 
forming and bending characteristics, and can be 
drawn to a moderate degree. It can be brazed and 


. 


WASHING 


soldered with the same facility as chrome-nickel 
grades and except where resistance to high 
stresses is a major factor, it welds satisfactorily 
by the usual methods. 


MicroRold 430 is used extensively for interior 
architectural trim, bar, restaurant and soda foun- 
tain components, table tops, etc. Washington 
Steel Corp. is currently producing polished 
sheets in standard sizes, 20 gauge and lighter, to 
replace chrome-nickel material vitally needed 
for the national defense program. 


q 

| 
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Columbia 
TOOL STEEL 


ODUCTION 
MET AL CUTTING — 


pdenum- 
MOLITE we steel is 


sten high 
producer, 
restrictions and fr 


METAL CONVEYOR BELTS 

can help offset increased production costs by keeping your 
products on the move... increasing your hourly production! 
The right metal belt for your job means longer operating 
periods between maintenance shutdowns, longer belt life, 
greater economy! 


Ashworth Engineers and Builds all 
Types of Wire Belts for Industry. 


ware ror.) ASHWORTH BROS., INC. 


COLUMBIA TOOL STEEL COMPANY CATALOG 47° f METAL PRODUCTS BIY. « WORCESTER, MASS, 


“+ ano Sales Engineers located in Los Angeles * New York * Philadelphic * Pittsburgh + Seattle 
Canadian Rep., PECKOVER’S LTD. . Toronto Montreal . Halifax . Winnipeg . Vancouver 


resist HEAT, CORROSION, GASES, ACIDS 


soo EAST 14TH STREET + CHICAGO WEIGHTS. 


In a wide range of chemical and industrial applications, PYRASTEEL 
parts furnish an extra margin of protection that insures long service life 
and maintenance economy. 


PYRASTEEL is @ specially developed, electric-furnace, chrome-nickel 
alloy that provides sustained resistance to temperatures up to 2000° F. 
It is also highly resistant to corrosive gases and most concentrated or 


dilute commercial acids. 


PYRASTEEL is useful in thousands of tough jobs, such as chemical 
manufacturing, food processing equipment, furnece parts, conveyor 
screws, refinery valves and fittings, for increased service life. 


Write for 
PYRASTEEL Bulletin 


CHICAGO STEEL FOUNDRY CO. 


Kedzie Ave. & 37th St. + Chicago 32, Illinois 
Makers of Alloy Steel for Over 40 Years 
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METAL INDUSTRY 


Five important books issued in 1951. This means that you have 
the latest information when they are read. Top authorities, of 
course, and each keyed to the problems faced by the metallurgical 
engineer who must meet critical needs in the industry. 


Atom Movements — This book contains the formal papers presented at the annual Seminar, given under the 
auspices of the Society, and held at the two-day meeting which preceded the 32nd National Metal 
Congress in 1950. Twelve of the top experts discuss such aspects of diffusion as formal basis of 
the theory, chemical techniques, tracer techniques, mechanisms, boundary movements, high tem- 
peratures, and internal oxidation. 


High-Temperature 
Properties of Metals — Five lectures by as many outstanding authorities have been bound in a volume of perma- 
nent value to metallurgical engineers. Given during the @ Educational Series held at the 42nd 
National Metal Congress in Chicago, the lectures cover: creep of metals, stress rupture testing, 
high temperature fatigue testing, methods of high temperature oxidation testing, and the experi- 
ences of an industrial metallurgical engineer in the field. 
..$4.00 
Interpretation of Tests and 
Correlation with Service — Another volume published as the result of the @ Educational Lecture Series held 
in Chicago during the 1950 Metal Congress. Particularly valuable in the industrial testing labora- 
tory where product performance needs the maximum of pre-testing for resistance to fatigue, wear, 


stress and strain. Experts in some of the leading fabricating industries put down their conclusions 
based on actual application tests. 


Nature of Metals — B. A. Rogers, Metallurgist, Atomic Research Laboratories, Ames, lowa, writes in simple 
terms about the otherwise highly technical side of metal microstructure and what happens to 


metals on heating, working, exposure, etc. It's an easy-to-read story, bound in a handy “tech- 
book” size. 


Story of Metals — Another popular size book, written by one of the best lay-interpreters of science and engineering, 
Dr. John W. W. Sullivan, American Iron and Steel Institute. Dr. Sullivan unfolds the complete 
panorama of metals, from the ancient hammering out of crude hand tools to the present-day mass- 
producing of products that spell out our high standard of living. 


..$3.00 
“USE THE COUPON 


American Society for Metals 

7301 Euclid Avenue, Cleveland 3, Ohio 

Send me [) Atom Movements [] High Temperature Properties of Metals 
(} Interpretation of Tests and Correlation of Service (|) Nature of Metals 
Story of Metals 


Bill Me Bill My Company Check Enclosed 


6x9 red cloth $5.00 C- 
| 
a 
280 pages 120 Illus. red cloth $3.00 
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time 


(and money) 


ELIMINATE LOST TIME DUE TO “WAITING’— 
HEAT TREAT SMALL PARTS IN YOUR OWN PLANT 
with A COOLEY Furnace! 


If you're a small or medium-sized manufacturer now purchasing 
heat treating of small parts from outside sources ... if you're a big 
manufacturer now using your large furnaces to also heat treat 
small parts—You'll find it worthwhile to investigate “time-saving” 


with COOLEY Electric Heat Treating Furnaces. 


Write today for Bulletin No. 78 
COOLEY ELECTRIC MFG. CORP. 


38 South Shelby Indianapolis, Indiana 


OOLEY 


ELECTRIC HEAT TREATING FURNACES 
MANUFACTURED BY 
COOLEY ELECTRIC MANUFACTURING CORP, 


Metal Progress: Page 138 


lt Will Pay to Make Your Own Tests with 


NATIONAL FORGE 
UNIVERSAL TESTING UNITS 


Model TMU-A 
width 64”; 


Hei ghe 44” 
weight 12 


streamlined unit to production, 
research or school instruction 
tests of a great variety of ma- 
terials an specimen sizes. 
AS. 


The National Forge Universal 
Testing Machine el TMU, 
is compact, accurate, depend- 
able, easy to operate and moder- 
ately-priced. M. accuracy requirements 
Wide working clearances, long suaranteed. 

stroke, quick-action simplified Three load 
variable-speed control, improved TMU-A_ -0-30,000, 06-6000, 

grips and a wide spread of load Ibs. Model TMU -B - 6- 15,008. 
scale ranges adapt this modern, 60-3000, 0-300 Ib: 


For details, write for Brochure 501. 


TESTING MACHINE DIVISION 
NATIONAL FORGE & ORDNANCE CO. 


Dept. MP IRVINE, WARREN COUNTY, PENNA. 


FOR MARKING 
ALL TYPES 
HOT — COLD — 
WET OR DRY 
METALS 


Will Not Rub Off... 
Waterproof... Will 
Not Run. 


Appears as Paint 
When Used on 
Hot Metal. 


Samples and Price List 
on Request. 


260 WEST DEPT MP 13, 
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Wm. KORN. Inc. 


THE HEAT’S ON for MORE HEATS 


FROM YOUR DETROIT ELECTRIC FURNACES 


Here’s the “inside story” on how to get them! 


Now, with defense requirements demanding more and more metal production, 
you can't afford to be delayed by frequent furnace shut-downs. Detroit Electric 
Furnaces, lined with Taylor Sillimanite (TASIL) brick and shapes, are setting 
new records for long, efficient operation and lower refractory costs per ton 
of metal melted. Specify TASIL linings and keep that metal pouring! 


FOR EXAMPLE: 


At a foundry in Indiana, a 350 lb. 
“LFC,” lined and maintained with 
TASIL brick and TASIL cements, is 
still going strong after producing 
more than 9000 heats of 85-5-5-5S brass 
over a 28¥%2 month period! That's 
ample evidence why an increasing 
number of foundries have standard- 
ized on TASIL linings. 


TASIL bricks and shapes possess 


many desirable properties that in- 
crease furnace lining life. They have 


Agents in 


clusive Canada: 
REFRACTORIES ENGINEERING AND SUPPLIES, LTD. 


high hot load strength; high softening 
point (3335° F.); high volume stabil- 
ity throughout the temperature range; 
excellent resistance to spalling and 
slagging. Lining life may be further 
prolonged by maintaining with one 
of several types of TASIL Patches and 
Cements especially “engineered” for 
this job. Contact the Taylor represen- 
tative in your area or write direct for 
complete information on TASIL lin- 
ings for Detroit Electric Furnaces. 
There is no obligation. 


TASIL Detroit Electric lining being 
pre-assembled at the Chas. Taylor 
plant. All linings are fitted to gauge 
(supplied by the Detroit Electric 
Furnace division, Kuhlman Electric 
Company) and are match marked 
for assembly, before shipment 


Refractorers to industry since 1864. 


‘ 
¥ 
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~ 
CHAS TAY LOR SONS: 
j meu » 
-% MANUFACTURERS OF REFRACTORIES * CINCINNATI OHIO U.S.A 
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This Special Pittsburgh Brush* 


CLEANS RED-HOT 
CASTINGS (7 30 


%* An actual case history from the U. S. Pipe 
and Foundry Company, Birmingham, Alabama 


PITTSBURGH brush provides the answer for 

U. S. Pipe and Foundry’s problem of cleaning 
red-hot castings. This rugged brush works 40 hours 
a week, turning out thoroughly cleaned castings at 
the rate of one every 30 seconds. . . a speed record 
for any brush cleaning operation of this type. 


LET PITTSBURGH ENGINEERS 
SOLVE YOUR BRUSH PROBLEMS 

Pittsburgh’s complete line of brushes [— 
of every type, for every purpose, will 
provide a practical, economical solu- 
tion of any brush problem you might 
have. Drop usa line on your company 
letterhead for a copy of our new booklet that shows, 
through actual case histories, how Pittsburgh can 
help cut your brushing operation costs. Address: 
PittspurRGH PLate Grass Company, Brush Div., 
Dept. W7, 3221 Frederick Ave., Baltimore 29, Md. 


PITTSBURGH 


* PAINT © GLASS PLASTICS 


The Yow HUPPERT 


VERTICAL ELECTRIC FURNACE 


The latest addition to a broad line 


Send for complete information and 
sizes on this new Vertical Furnace 
and also the standard line of 


Here's a vertical electrical fur- 
nace thet can be adapted to 
unlimited general and industrial 
uses such as steel hardening, 
tempering, drying and firing of 
ceramics. One of several ver- 
sions of this rugged furnace 
features an inside fan assembly 
for equalized temp up to 
1250°F. Another version pro- 
videsa i temp of 
2000 F. without fan. 

Sturdy Kanthal heating elements, 
mounted in refractory plates, are 
located on the four sides of the 
heat chamber. Multi-insulati 
assures i heat retenti 
ot all times. Power relays, 
fused switch box and all inter- 
connections are factory installed 
—vunit ready to operate upon 
delivery. 


Huppert furnaces and ovens. 


K. H. HUPPERT CO. 


6844 Cottage Grove Avenue Chicago 37, Ill. 
Manufacturers of Electric Furnaces and Ovens 


m Accurate TF. 


AT A GLANCE WITH THE SIMPLIFIED 
PYRO OPTICAL PYROMETER 


Any operator can quickly determine tempera- 
tures on minute spots, fast-moving objects and 
smallest streams. Completely self-contained. 
No calibration charts or accessories needed. 
An accurate, direct reading Pyrometer that 
pays for itself by helping prevent spoilage. 
Weighs 3 lbs. Available in 5 temperature 
ranges (1400° F. to 7500°F.). Ask for free 
Catalog No. 80. 


The PY b 0 SURFACE 

Improved PYROMETER 
handles all surface and sub-surface temperature 
measuring jobs. Has selection of 8 types of 


thermocouples; all interchangeable in seconds 
with no recalibration or adjustment. 


Automatic cold end 
compensator. Shock, 
moisture and dust- 
proof. Accurate, big 
434” indicator. Avail- 
able in 5 temperature 
ranges. 


ASK FOR FREE 
CATALOG Neo. 165 


The Pyrometer Instrument Company 
New Plant and Laboratory BERGENFIELD 8, NEW JERSEY 


Maenut + of Pyre Optical, Radiat Immersion 
and Gurtece Pyrometers for over 25 years 
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“balance, 99.99+% zine” 


DESIGNATION & COMPOSITION 
OF ZINC DIE CASTING ALLOYS: 


REFERENCE DESIGNATION 


LLOY 2 


3 


5 


NOMINAL COMPOSITION 


Copper 2.5-3.5°/, 
Alum. 3.5-4.5°/, 


Alum. 3.5-4.3°%/, 
Mag. .03-.08%/, 


Copper .75-1.25°%/, 
Alum. 3.5-4.3°/, 


Mag. .02-.10°%, Mag. .03-.08°/, 


American Soc. for Testing Materials B86—X XI B86—X XIII B86—XXV 


Society of Automotive Engineers 903 925 


46Z2b— 
Class A 


46Z2bE&e— 


U.S. Navy Class B 


57-93-2A 
Alloy A 


57-93-2A 


U.S. Army Alloy B 


Federal Specifications QQZ—363A QQOZ—363B 


The phenomenal growth of the die casting industry —the second largest 
consumer of zinc today—was chiefly provided by the development of ‘‘four-nines”’ 
metal—which is standard for all zinc alloy die castings. 


Prior to 1928, the year Bunker Hill pioneered the production of “four-nines” 
metal, zinc die castings based on lower grade metal were restricted in their applica- 
tions due to limitations in physical properties. But as soon as industry was enabled 
to write “balance 99.99+% zinc” into their specifications, the quality and stability 
required in die castings were available and the use of zinc alloy castings increased 
enormously. Die Casting—the shortest distance between raw material and finished 
product—proved the answer to industry's need for accurate, high-speed and low- 
cost production of the most complex parts, in a single operation, just as zinc has 
proved itself as the ideal base metal for die castings. Currently over 70% of all die 
castings by weight are made of zinc. 


DIE CASTING is the Process - ZINC, the Metal . BUNKER HILL, THE PREFERRED ZINC 


HILL 99.992% 


EASTERN SALES AGENTS ST. JOSEPH LEAD COMPANY 250 PARK AVENUE, NEW YORK 17 
SALES OFFICE FOR PACIFIC COAST NORTHWEST LEAD COMPANY SEATTLE, WASHINGTON 
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The O|UMBIA 


new MOTOR GENERATORS 


for 


Microscope 


AMMETERS 


Electropolishing 


Write for Descriptive Bulletins 


COLUMBIA ELECTRIC MFG. CO. 


4531 Hamilton Ave. . Cleveland 14, Ohio 


CARL-MAYER HIGH TEMPERATURE FUR- 
NACE, recirculating air heater type, for tem- 
peratures up to 1200°F., as_ installed for 
Timken Roller Bearing Company. @ We also 
build Conveyor and Batch Type Furnaces up 
to 2000°F., for heat treating, normalizing, draw- 
ing, etc., using gas, oil and other fuels. @ Our 
For information, see your Leitz many outstanding achievements make it well 
: P worth your while to consult Carl-Mayer Engi- 
franchised dealer, or write to Dept. MP 106 meets om year mext tnstalintion, 


E. LEITZ, Inc., 304 Hudson Street, New York 13, N. Y. 


EITZ MICROSCOPE . CIENTIFIC INSTRUMENTS 


aor 3030 Euclid Avenue, CLEVELAND, OHIO. 
5 LEICA CAMERAS AND ACCESSORIE 


AND 


& 
@ TANK 
@ REVERSING 
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Here's a tungsten electrode that’s especially designed 
for all positions on straight polarity, DC Heliwelding 
on stainless steel, copper, mild steel and aluminum, 
using Heliwelding, Airco’s inert gas arc welding process. 
Made with thoriated tungsten, long-noted for its excel- 
lent electron emission characteristics, Airco Thor-Tung 
offers these advantages - 


IT DOESN’T MELT... 


Airco Thor-Tung does not “ball up” at the end of 
the electrode nor does it sputter off into the 
puddle when subjected to high arc welding 
temperatures — because of its cool operating 
characteristics, longer life is obtained from each 
electrode. 


NO CONTAMINATION .. . 


Airco Thor-Tung permits the operator to “touch- 
start” directly on the work without contaminat- 
ing the work or the electrode. Uncontaminated 


THOR-TUNG 
ELECTRODES 


electrodes increase production and result in 
better welds. 


EXCELLENT ARC STABILITY... 


One of the keys to consistent weld quality and 
ease of operation is good arc stability. With Airco 
Thor-Tung, the arc is very stable and does not 
wander or climb up the electrode even at low 
currents. Touch starting is made easy even with 


currents as low as 15 Amperes. The better stabil- 
ity of these electrodes enables a given size to be 


used over a wider range of currents. 
ECONOMICAL... 
Thor-Tung’s permanency, ease of operation and 


stability make it the most economical electrode 
for straight polarity, DC Heliwelding. 


For full information about Airco Thor-Tung, write your nearby 
Airco office today. 


Air REDUCTION 


AIR REDUCTION SALES COMPANY . 


AIR REDUCTION MAGNOLIA COMPANY 


AIR REDUCTION PACIFIC COMPANY 
REPRESENTED INTERNATIONALLY BY AIRCO COMPANY INTERNATIONAL 


Divisions of Air Reduction Company, Incorporated 


Offices in Principal Cities 
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HSM 


HONEYWELL SUPPLIES AAN 


ee and 
The Walls of this 
Well are Uniform!” 


Thermocouple Protecting Well 


Advantages of 
BROWN PRECISION -MADE 
PROTECTING WELLS 
1. Uniform wall thickness of engineered accuracy. 
2. A complete line... Your assurance of the right well for 
your application, 
3. Made of practically all common metals and alloys .. . of 
almost any wall thickness, to withstand high temperatures 
and pressures. 


4. Quick delivery ... stocks maintained at branch offices. 


THAT'S Honeywell Supplies Man E. R. McCune, of our 
New York Office, telling a customer the special features of 
a Brown Precision-Made Protecting Well. First discussed 
was the application .. . then McCune showed the customer 
the correct well for his process. 

The engineering “know-how” of an HSM representative 
can be of real help to you in choosing the correct well, or 
thermocouple, for your application ... and you'll be sur- 
prised when you learn how much convenience and economy 
the HSM Plan can add to all of your pyrometer supplies 
purchasing. 

Call in your local Honeywell Supplies Man today . . . for 
full particulars on the plan that will save you time, money 
and work. He is as near as your phone! MINNEAPOLIS- 
HONEYWELL REGULATOR CO., Industrial Division, 4503 
Wayne Ave., Philadelphia 44, Pa. Stocks for immediate ship- 
ment in Philadelphia, Cleveland, Chicago, Atlanta, Houston, 
Los Angeles and San Francisco. 


DYNA-CATH 


magnetic mercury cathode 


This high speed mercury cathode 
apparatus does a fast, complete sepa- 
ration of metals. The mercury cathode 
becomes an efficient tool for deter- 
mining aluminum in steel, aluminum in 
zine base alloys, etc. Ask for descrip- 
tive Bulletin 220-1 and Methods 


ANN ARBOR. MICH. 


GO to the 


for the latest 


in GAS FURNACE 
efficiency 


AGF GAS 
FU RNACES 


and Controtied Temper - 
ature Equipment Are 
Vertical Used Wherever Gas Is 
Available Throughout 
i the World. 
Furnaces 


for— 


ANNEALING, BRAZING, BURNING, CARBU- 
RIZING, FORGING, HARDENING, MELTING, 
NORMALIZING, QUENCHING AND OTHER 
CONTROLLED ATMOSPHERE PURPOSES — 
AGF EQUIPMENT IS RIGHT. 


AMERICAN 
GAS 
FURNACE CO. 


1002 LAFAYETTE ST. 
ELIZABETH 4 WN. J. 


= 
Me Manvel 260-1. 
ABOROTORY 
> 
Son COMPANY 
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INTERNATIONAL HARVESTER 


make better equipment 


IH can now forecast... with high accuracy... the 
behavior of metals used in building equipment for 
long and satisfactory service. 

Here is how IH research men go about it. 


With the RCA Electron Microscope, they observe 
the minute particles in the metals. They study the effect 
of carbide particle size on metal properties, make 
quantitative volume studies of different phases, analyze 
the structural changes accompanying the tempering of 
martensite—and uncover new important and essential 
facts that help solve many manufacturing problems in the 
laboratories and factories! 


Consider the possibilities of this powerful instru- 
ment in your own research and production operations. 
You can obtain sharp images at direct magnification 
from 500 to 23,000 diameters, with photographic 
enlargements up to 100,000 diameters. You can resolve 
detail from 20 to 50 times finer than the best light 
microscope. You can bring every level of the specimen 
into sharp focus—regardless of the magnifying power 
you choose. You can also employ this versatile instru- 
ment for electron diffraction studies. 


For complete data, write Dept. O-101, RCA Engi- 
neering Products, Camden, N. J. 


SCIENTIFIC INSTRUMENTS 


RADIO CORPORATION of AMERICA 


SHOIMEERING PRODUCTS DEPARTMENT. CAMDEN. 


Conede: RCA VICTOR Compeny Limited. Montrest 


1H researcher observing a sample of 
steel in the RCA Electron Microscope. 
This instrument aids him in measur- 


ing carbide particle size and distri- 
bution—to predict the performance 
of the metal! 


2.2% carbon, 12% ch i tool 
steel— magnified 7000 x by the RCA 
Electron Microscope. The approxi- 
mately round islands are carbides; the 
irregular islands are austenite; the 
somewhat rough surface comprises 
martensite. The specimen was mechani- 
cally polished and etched with 4% 
picral. A replica was made of Formvar, 
then shadowed with chromium. 
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For Many Industrial Gas Uses 


NO BLOWER or POWER NECESSARY 
++. just connect to gas supply 


Designed to solve numerous Industrial Gas ap- 
plications, “BUZZER" Burners are unexcelled for 
Efficiency, Economy, Simplicity and Flexibility. 
Large variety of models available. 


Send for the “BUZZER” Catalog showing complete line of 
industrial Gos Burners, Furnaces and other equipment. 


CHARLES A. HONES, rnc. 


123 So. Grand Ave. Baldwin, L.I.,N. Y. 


KING PORTABLE 
BRINELL | 


HARDNESS TESTER 


How many times have you 
carried heavy work to the 
Brinell Tester? Too often, 
you'll say. 
Here is a 26-lb. portable 
tester you can easily take to 
the work and save time and 
trouble by doing your Brinell 
work on the job. The King 
Portable Brinell puts an ac- 
tual load of 3000kg on a 
10mm ball. It can be used 
in any position. 
The test head is removable 
for testing larger pieces be- jain 
yond the capacity of the standard base. 


Let us show you how we can lighten 
your Brinell testing. 


ANDREW 
KING 


NARBERTH, PENNA. 


MERRILL 


MATERIALS HANDLING 


MERRILL BROTHERS 


56-31 ARNOLD AVE., MASPETH ,N. Y. 


4) 
CLAMP 


TWIN LIFTER 
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LENAPE srainiess 


PRESSURE VESSEL ACCESSORIES 


Designers and fabricators of 
tanks, pressure vessels and sim- 
ilar equipment are making 
increasing use of Lenape ac- 
cessories and fittings produced 
in Types 304, 316, 347, etc., 
as well as the chrome-irons. 
HANDHOLE AND MANHOLE 
FITTINGS AND COVERS 


WELDING NECKS AND 
WOZZLES 


MANWAY NECKS AND 
WOZZLES 


SADDLES AND RINGS 

STUDDING OUTLETS 

PRESS-FORMED SPECIALTIES 
Your prints and specifications 
will be given our prompt 


attention. Catalog 9-49 will 
be sent upon request. 


TYPE MANWAY 


TYPE "'R" NOZZLE WITH COVER 


LENAPE HYDRAULIC PRESSING & FORGING CO. 
DEPT. 103 WEST CHESTER, PA. 


BUZZER Gas BURNERS 
7 Pipe Burners 
= 
sis, 
(ey 
Lenape: 
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MISCO CASTINGS 


STAINLESS STEEL 


CAST TO MICROMETER TOLERANCES 


Misco offers important advantages for 
the quantity production of pieces such 
as this, which are intricate from both 
design and dimensional standards. 


This governor fly weight, made in wear- 
resistant high chromium-steel, well illustrates 
the type of small complex parts which can be 
produced economically by the Misco Precision 
Casting Process. Intricate shaped parts can be 
made in extremely fine detail, without machin- 
ing, to exacting physical and metallurgical 
specifications. Replacing a die casting, which 
failed due to excessive wear and breakage, 


this part showed no measurable wear after 


Part: 


AUTOMOTIVE GOVERNOR 
FLY WEIGHT 


Alloy: Miscrome 5 
(A.1.S.1. Type 440 Modified) 
Weight: 1 oz. 


thousands of miles of service under the severe 
driving conditions of stop-and-go bus opera- 
tion. Why not inquire into the Misco Precision 
Casting Process for low-cost production of your 
small parts in high strength, wear-resistant, 
and heat and corrosion-resistant steels? Your 
inquiries are solicited and we will assist with 


the design, material and manufacturing details. 


PRECISION CASTING DIVISION 
Michigan Steel Casting Company 


One of the World’s Pioneer Producers and Distributors of Heat ond Corrosion Resisting Alloys 


1998 GUOIN STREET - DETROIT 7, MICHIGAN 
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For Scole-Free Hardening 
+ Machine Gun Cartridge Clips 
Rifle and Gun Parts, etc. 


For Clean Annealing For Nitriding and Heat Treating 


Cartridge Cases fam Aircraft Engine Cylinders 
: and Other Aircraft Engine Parts 
and Other Brass and 


Steel Products 


For Normalizing and Annealing 


Tank Armor Castings 


and Other Tonk and Truck Parts 


For Bright Annealing 
Tubing, Wire, Strip, Bars 


Both Ferrous and Non-Ferrous 


For Scale-Free Hardening 
Bolts, Springs, Pinions 


and Miscellaneous Other Parts 
and Products 


For Scale-Free Heat Treating 
Shell Forgings 
and Other Projectile and 
Bomb Parts 


For Copper Brazing and Heat Treating 


Airplane Propellers 
Propeller Hubs ond Other Aircraft Parts 


For Carburizing Shafts, 


Bearing Parts, Gears 
and Other Parts 


For Annealing and Heat Treating For Forging, Malleablizing 
Aluminum & Magnesium Castings, or hay Nesting es 
Aluminum Forgings and Other Products Heat Treating Process 


Furnaces For Defense Production 


We specialize in designing and building production furnaces and time and labor saving 


material handling equipment. Years of practical furnace building experience have 


enabled EF engineers to develop some outstanding production furnaces for handling 
the above and many other essential defense products. 


Submit YOUR production furnace problems to EF engineers. Ask for Bulletin 161-MP. 


The Electric Furnace Co., Salem, Ohio 


Gas Fired, Oil Fired and Electric Furnaces---For Any Process, Product or Production 
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in ELECTRIC 
FURNACE 
STEELS 


Hot Rolled * Forged * Annealed * Heat Treated 
Normalized * Straightened * Cold Drawn 
Machine Turned * Centerless Ground 


COPPERWELD STEEL COMPANY 


WARREN, OHIO 


117 Liberty Street 1578 Union Commerce Bidg. 528 Fisher Building 
New York, New York Cleveland, Ohio Detroit, Michigan 


176 W. Adams Street 7251 General Motors Bidg. 3104 Smith Tower 
Chicago, Illinois Detroit, Michigan Seattle, Washington 


P.O. Box 1633 403 W. Eighth Street Monadnock Building 


Tulsa, Okichoma Los Angeles 14, Calif. San Francisco 5, Calif. 


4004 Novigation Bivd. 
Houston 3, Texcs 


I7’S BETTER TO USE THE BEST! 


STANDARD 
STRUCTURAL ALLOY 


BEARING QUALITY 
ALLOY TOOL 
SPECIALTY 
NITRALLOY 
CARBON TOOL 


MAGNAFLUX-AIRCRAFT 
QUALITY 


-ARISTOLOY 
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